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C. Appendixes 

Table B-2, col. 2. total figure for men should be 2,179,900. Col. 6, 
total figure for men should be 1,957,400; for women, 134,600. 

Table B-6, col. 5, total figure for women should be 26,900. 
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Table B-18, year 1977, under Percent Distribution, figures should read, 
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Table B-32, under Social Sciences, 3rd col., entry for year 1967 should 
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foreword 



Scientists and engineers are a critical ingredient in the Nation's scientific 
and technological activities. It is therefore not surprising that information on these 
valuable human resources is in strong demand by a variety of decisionmakers. 
The National Science Foundation has traditionally been meeting this demand 
through its various publications. Thus, besides the Science Resources Studies 
Highlights and the Detailed Statistical Tables, the Foundation has been issuing a 
series of regular, full reports providing information on science and engineering 
(S/E) personnel from each of its ongoing surveys. In addition, it has been issuing 
special analytic publications in which information derived from a variety of data 
sources has been drawn together to illuminate particular facets of the technical 
labor market. 

In recent years, however, the need for a single comprehensive national over- 
view document has become increasingly apparent. This report attempts to pro- 
vide such a perspective. It begins with an integrated overview of current utiliza- 
tion and supply patterns for all U.S. scientists and engineers, continues with 
a detailed exL^mination of the status of doctoral scientists and engineers, and 
concludes with an examination of the dynamics of the S/E labor market— i.e., 
the flows into and out of science and engineering. Appendix tables provide a 
comprehensive summary of data on S/E personnel and should be of special utility 
to analysts. These tables will be maintained and updated in successive editions. 
Analyses of current interest will continue to be presented, although they may 
vary from volume to volume. 

It is expected that this publication will be a useful complement to the National 
Science Board's periodic Science Indicators series and to the recently inaugurated 
Nationai Patterns of Science and Technology Resources series, which are also 
prepared by the Division of Science Resources Studies. Like any new endeavor, 
this initial volume leaves room for modification and improvement; accordingly, 
constructive critiques and suggestions are encouraged so that future volumes 
will continue to reflect the information needs of policymakers, analysts, and 
other students of American science and technology. 



Charles E.Falk 

Director, Division of Science 

Resources Studies 
Directorate for Scientific, Technological, 

and International Affairs 
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employment opportunities 

Employment of scientists and engineers in 1978 
showed generai improvement over 1976, but these 
improvements were not shared equaiiy among aii 
fields, among aii race and sex groups, at ail degree 
levels, or in all sectors of the economy. Science and 
engineering (S/E) employment increased by 4 per- 
cent between 1976 and 1978, in contrast with the 
8-percent rate of the total work force. 

Employment in S/E jobs increased for engineers, 
but fell for scientists between 1976 and 1978. Ex- 
cept for computer specialists, who had a growth 
rate of over 30 percent, and environmental scien- 
tists up 20 percent, employment fell in all major 
fields of science. These data reflect a relatively strong 
demand for engineers, computer specialists, and 
environmental scientists. 

The 1978 employment experience of recent 
(1976) S/E baccalaureates supports the evidence 
of strong employment demand in these fields. Of 
those with degrees in engineering and computer 
science, four-fifths found employment in occupa- 
tions matching their degree field. In contrast, less 
than 15 percent of the mathematics and social sci- 
ence degree-holders found such jobs. 

Although the data on employment in S/E jobs 
suggestthat job opportunities for scientists in some 
fields of specialization have been limited in recent 
years, scientists had no real difficulty in finding 
work. Total employment for scientists (in any type 
of job) increased more rapidly than total employ- 
ment for engineers— 6.0 percent vs. 2.2 percent. 
However, all of the employment growth for scien- 
tists occurred in non-S/E jobs, while for engineers, 
the gfovvlh 



Women and black scientists and engineers ex- 
perienced greater than average improvements in 
total employment opportunities— i.e., in either S/E 
or non-S/E jobs. Employment of women increased 
by 17 percent compared to 3 percent for men. Al- 
though S/E women have been increasingly suc- 
cessful in entering the work force, they still re- 
presented only 9.5 percent of S/E employment. 
Employment of black scientists and engineers grew 
by 10 percent between 1976 and 1978, compared 
to an overall 4-percent S/E growth rate. Thus, the 
black share of the work force increased slightly to 
2 percent. 

The S/E doctorates group was another major 
beneficiary of the improved employment opportu- 
nities. Here, employment grew by 10 percent in the^ 
late seventies, faster than the overall rate of 4 per- 
cent. This indicates that the quality of the S/E work 
force, measured by level of degree attainment, is 
being enriched. The reasons for this degree up- 
grading could be a screening of jobs among an ex- 
cess supply of applicants and/or a true increase in 
the skill requirements of jobs in these areas. This 
recent S/E doctorate rate of growth, less rapid than 
the 1 6 percent experienced in the midseventies, re- 
sulted primarily from the slower growth in the aca- 
demic sector, a major employer of S/E doctorates. 
The recent tapering off of enrollment increases 
caused this slowdown. Demographic projections 
indicate that this enrollment trend is likely to con- 
tinue through the mideighties and may actually be- 
come a decline. The projected stagnation in aca- 
demic employment, combined with the current age 
composition of employed tenured faculty, points 
toward poorer future employment opportunities in 
this sector for graduating Ph.D. scientists and engi- 
neers. 
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The 1 976-78 S/E Qmployment growth took plaoo 
largely In the Industry sector of the economy, where 
employment grew by almost 7 percent. In contrast, 
a less than 3-percent growth rate was experienced 
by those employed In educational Institutions and 
a levelllng-off, or decline, was experienced by those 
In the Federal Government or other sectors of the 
economy. The rapid growth In the Industry sector 
resulted from the post-1976 recovery of economic 
activity and recent Increases In real levels of In- 
dustrial R&D expenditures, The slower employ- 
ment growth In educational Institutions was pri- 
marily the result of demographic factors forcing 
academic employers to reduce their rates of hiring. 
This slowdown has been concentrated among in- 
stitutions not granting S/E degrees, primarily 2- 
year colleges. Statistics on part-time S/E employ- 
ment and utilization of scientists and engineers on 
nontenure track Jobs offer further evidence of the 
declining employment opportunities in academia. 
Both types of employment have been growing as 
a proportion of total academic employment, indi- 
cating the lack of tenure-track job openings. 

S/E employment growth for those primarily em- 
ployed in research and development during the 
1976-78 period was more rapid than comparable 
Increases in non-R&D activities— 9 percent vs. 2 
percent. 

s/e labor market balance 

A frequently used indicator of balance between 
employment opportunities and the available supply 
of scientists and engineers is the unemployment 
rate. Between 1976 and 1978 the S/E unemploy- 
ment rate fell from 3.0 percent to 1.4 percent. This 
decline was proportionately larger than the com- 
parable decline for the total civilian labor force 
where unemployment dropped from 7.7 percent to 
6.0 percent. 

Unemployment rates, however, cannot be used 
as the only indicator of supply/demand balance, 
especially for occupations such as science and 
engineering. Even though the high level of educa- 
tional attainment generally associated with S/E o- 
cupations assures low unemployment rates, still a 
significant number of working scientists and engi- 
neers could be involuntarily employed in non-S/E 
jobs. Such involuntary employment, however, is 
not borne out by the evidence. For example, al- 
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though 15 percent of employed aclentlsta and engi- 
neers were working In non-S/E jobs In 1976, almost 
all selected this type of employment voluntarily be- 
cause of better career opportunities, Improved pay, 
or more Interesting work, 

labor market: dynamics and 
future conditions 

The future S/E labor market balance depends 
critically on a number of factors: The number of 
new entrants to the S/E labor force; the nature and 
extent of mobility between S/E and non-S/E jobs; 
attritior. from the S/E labor force; and, future trends 
in employment opportunities for scientists and en- 
gineers. 

With respect to new S/E entrants, the number 
of bachelor's degrees has been levelling off since 
1 974; master's degrees have remained stable since 
1972; and doctorates have slowly decreased since 
1 973. Demographic and economic factors indicate 
that these trends are likely to continue in the near 
future. 

Mobility between S/E and non-S/E jobs can also 
alleviate S/E labor market imbalances. Of the al- 
most 175,000 persons in technical and related oc- 
cupations (but not science and engineering) in 1972, 
more than 62,000 (36 percent) had entered S/E 
jobs by 1976, the latest year for which data are 
available. About 25 percent of those were engi- 
neers. This return flow has been in response to the 
relatively strong employment opportunities for en- 
gineers. This mobility indicatesthatto some degree 
sudden surges in the S/E employment demand can 
be met from the available pool of scientists and 
engineers who are not employed in S/E jobs, if the 
incentives are sufficiently attractive. Offsetting this 
inflow, approximately 175,000 scientists and engi- 
neers working in S/E jobs moved either to mana- 
gerial or other non-S/E jobs between 1972 and 
1978. This type of mobility can alleviate some of 
the adverse consequences of unexpected declines 
in employment derr 

Attrition from the c. labor force through death, 
retirement, or other reasons, provides job open- 
ings even when S/E employment does not grow. 
The annual attrition rate of less than 2 percent 
creates job openings for approximately 37,000 S/E 
professionals. 

vii 



9 



Uncertainty about future eoonomlo oondltlona 
maKaa attempts to estimate the S/E labor market 
balance for 1980 hazardous. Despite the declining 
rates of production of S/E degrees In recent years, 
however, the supply of scientists and engineers Is 
expected to continue to outgrow the supply of S/E 
Jobs, thus producing further Increases In non-S/E 
employment. If recent trends continue, these In- 
creases In S/E supply will probably be concen- 
trated In the sciences (except computer sciences) 
and not In engineering. 

In addition to replacement needs, about 25,000 
new jobs per year will be required to keep S/E un- 



employment and non-a/E employment from rising. 
Looking further Into the future, between 1977 and 
1 987, NSF projects an annual growth rate of 4 per- 
cont In the full-time S/E doctoral labor force. Aa a 
consequence of this growth and projected de- 
mand, the proportion of doctoral scientists and 
engineers working In non-S/E jobs In 1007 la likely 
to rise to about 15 percent to 20 percent from 0 
percent In 1977. These projections are based on 
llkoly extensions of current patterns. Alternative 
assessments based on major, generally unpredict- 
able, deviations from these patterns could produce 
different results. 
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introduction 



Parameters used to describe science 
and engineering (S/E) personnel are 
multi-dimensional and differ from sci- 
ence and technology funding data in 
several significant ways. Variables 
used to analyze and describe S/E per- 
sonnel include those associated with 
labor markets- number employed, work 
activities, etc. — and those of a socio- 
demographic nature — sex, race, and 
educational levels. Data on scientists 
and engineers pertain to the stock of 
individuals involved in any aspect of 
science and technology as well as the 
flows of individuals into and out of sci- 
ence and engineering. 

Because of the richness of S/E per- 
sonnel data and the stock/flow character 
of the data, problems arise with respect 
to what data elements to report and the 
best way to organize these data to help 
illuminate the U.S. science and tech- 
nology enterprise. 

This document is organized around 

O 
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three topics. The first presents a con- 
cise overview of recent utilisation (em- 
ployment) patterns of scientists and 
engineers and assesses the adequacy 
of S/E employment in terms of balance 
between current demand and supply. 
To present a more complete overview, 
data also are given on sex and race of 
the overall S/E work force. 

The second focuses on scientists and 
engineers who hold the doctorate and 
assess their current status in terms of 
employment and work activities. It 
also examines the projected supply/ 
demand balance for these individuals 
in the eighties. Like the first chapter, 
some ^phasis is given to the roles of 
women and minorities among the doc- 
total level S/E work force. 

The final chapter deals with the dy- 
namics of the S/E labor market by 
analyzing the occupational flowsof the 
seventies. The flow components re- 
ceiving primary attention are new en- 
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trants to the S/E labor force and occu- 
pational mol)ility. 

Much of the data presented in the 
report were developed by the National 
Science Foundation's Division of Sci- 
ence Resources Studies as part of its 
on-going data collection and publica- 
tions programs. Appendix A presents 
the concepts and definitions underly- 
ing the data as well as the major data 
sources. 

The statistics presented in the report 
are subject to both sampling and non- 
sampling errors. The data sources listed 
in appendix A contain a complete de- 
scription of the surveys used by NSF as 
well as their statistical limitations. In 
addition, projections shown in this re- 
port are based on assumptions of future 
economic and behavioral conditions. 
Changes in these assumptions would 
result, of course, in different projec- 
tions. 

ix 



chapter I 



current utilization & supply patterns 
of scientists & engineers 

hMoin I' «)ntl (iM hiiiilnMN pliiN ill) im|)uiliiiil »niil purv^iJih mli' in alinnhi \ \ iil mihlniii 
iiii> I <i\tin ihh ii))|)iii'liHM'(>, ihMi'M ih A Minhiiloriililti iiUim'^M in iln> ijntuuih nnii i|intliiv n( \\\\)w \ iiv.nl 
«i)iIm till tlii"ut in:(i\ ilioN i )n»' iin|)iirl»in( injiiil im (ln> Nttlinn'^i H !< hunnin rMhmiri;M-v 

I'hi'i ( ihiphT ni\ Uiwh iMiii'iK nlilif'nlMn» (HiuplDvininill ihiihirnh n( hcinnlihih iiinl nnMin"Mif» iiml 
,ihiiih'Mt;t iini itkiMiphn'V nf n r. iMn|)h)vinMni in hnnifi i)t tint l)f»lnnri> liMhvnMn rniiiM)! iintl 
i|i)iM«in(l i ii" luviHvv liHMinN wiih «i ^l^^il:n^iN|.!n n[ hcinniifilfi luul unHin^MUrt wnrkinH in ^ I'. i»m'V I'hn' 
ri hi||iis\<'<l li.s >n) (isiHiiiniiliiin ol lln> in)lu''i)liin) {)iiiii>rn^ Imii) mI ilniho NMnkinn <^ i'< 'nwl hi nnn- 
,S i; \\\\)H Us Inilil. JiHi.nir ul ll^u minnmny, (iml Ivjif nl' wink tM^llMly Tin' i-liiiphM' f uurlinlMfi wWU 
•in ti^ifiuMfininiii nf <;ni'r<MU Mlmr iniirkMi (iinuiilinnM Inr Hiilunlihh nnil i'nHinMin^i 



highlights 

• Tliu markol lor hcIjihIIhIh iiiiil un^i- 
noors, i,o., )()!) (jpporlunilicKs in looli- 
nicdl and nontoclinicnl joh.s, iinprovod 
bolvvoon \\)7{\ iuui ll)7ti, as shown iiy 
such nujaHuroH as unoinploynuml raUis, 
jol) offors to n(nv MriuiiialoH, and oIIhm' 
indicators of labor markot conditionH, 
By early IU7I). noarly all hcUmUihIh and 
ongineors vvtirc) ill ihu labor foroo and 
had jobs, although roughly in porconl 
voluntarily hold non-S/F'l jobs. 'I'horo 
were shortages in onginoering and the 
computer sciences, bill the total supply 
was generally greater than total de- 
mand for the natural iuul social sci- 
ences. Supply and demand may differ, 
however, for various science and engi- 
neering (S/E) subfields. 

• Employment in S/E jobs remained 
relatively constant at 2.1 million be- 
tween 1976 and 1978. Over this period, 
engineering jobs increased by 7 per- 
cent to 1,2 milbon, while science jobs 
declined by 8 percent to 890,000. 

• Within the sciences, employment 
of computer specialists increased 30 per- 
cent, whereas employment in all other 
major science occupations declined. 

• Between 1976 and 1978, S/E em- 
ployment in all (technical and non- 
technical) jobs increased at a slower 
rate than total U.S. employment (4 per- 
cent versus 8 percent). At the same 
lime, the number of scientists and engi- 



nonrfi oniployod prinuirily In roMnurcli 
and dnvolopinonl inoriuiMod al a i iMtor 
riito (i) pnrc.onll liuciiiiso of incKiasnd 
con.Mtant-dollar I'odorid KiSti) liinding 
and iin incroasu in oooniunic iiolivity. 

• BusinoHH/induHlry was Iho birgdsl 
lunployor of both HciiMitislH ('in porconl) 
and (inginoorH (7H ptu'oonl). S/K oni- 
ployiniuU in industry incroased by O.U 
porconl, slightly fiistor than \\m) 4-p(H'- 
C(Mit rata that occurred l)otW(Min 1974 
and n)7B. Tho faslfir growth b(JlW(jon 
1970 and 197H resulted partly from im- 
provoments in tjconomlc activity and a 
reversal of declining levels of indus- 
trial research iind development in the 
early and inidsevontios* 

• Between 1976 and 1978 S/E employ- 
ment grew in educational institutions 
by 2.7 percent, a rate substantially 
slower than the 12.0-percent growth 
between 1974 and 1976. The relatively 
slower growth was concentrated among 
2-year institutions. 

• Part-time employment of scientists 
and engineers in universities and col- 
leges grew at about three limes the rate 
of full-time employment between 1974 
and 1978. This continuing long-term 
trend resulted from both economicand 
demographic factors that have forced 
educational institutions to adjust to the 
limited numbers of full-time tenured 
positions available. In addition to the 
relative increase in employment of part- 
timers, a large portion of the growth in 



acialotulc ouiploynuiut hiis Inum in non^ 
(onoro jobs hold by posld(w;loriil ap- 
pointooM and doctoraMovol i-osoarcb 

Mlill'f, 

• Tlui nmnbor of omployod S/E 
wonuui has botni inoroiisiiig at n faster 
riilo than (hat of uu)n, Bolweon \\\7i\ 
and 19711, IIumi nund)or increased by 
t7 porconl, while tluU of laen incroasad 
by only M poi'ctuil. During this piuMod, 
the proportion of employed S/E women 
increased from 8. a percent to 9.4 |)er- 
cont, Women, however, were undorre- 
prcisonled in science and engineering 
in comparison to their representation 
among all professional and technical 
workers (almost 43 percent in 1078), 

• In 1978 {d)out 4.4 pore mt of all sci- 
entists and engineers wore racial mi- 
norities and almost one-half of these 
were of Asian extraction. Blacks, re- 
presenting slightly muio than one- 
third of all S/E minorities and 2 per- 
cent of all scientists and engineers, are 
substantially underrepresented in sci- 
ence and engineering in comparison to 
their reprt»sentation among all profes- 
sional and technical workers (about 7 
percent to 6 percent). 

• White, black, and Asian scientists 
and engineers had similar unemploy- 
ment rates in 1978 (about 1.5 percent), 
in contrast to earlier years when the 
unemployment rate for blacks was 
considerably higher than the rates for 
their white and Asian counterparts. 
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s/e employment 

The lotal number of employod scien- 
lists and engineers includes both those 
working in S/E jobs and those with S/E 
training working in non-S/E jobs. The 
number employed in S/E jobs repre- 
sents a measure of the utilization of 
S/E-lrained personnel in the Nation's 
scientific and technological activities. 

Employment in S/E jobs, remained 
relatively constant at 2.1 million be- 
tween 1976 and 1978. Over this period, 
engineering jobs increased by about 7 
percent to 1.2 million, while science 
occupations declined by 8 percent to 
890.000. With the exception of computer 
scientists, whose number grew by over 
30 percent. em[}loyment in S/E jobs 
fell for all major fields of science. 

In contrast tu the stable employment 
levels of S/E jobs between 1976 and 
1978. employment of all scientists and 
engineers — both in S/E activities and 
outside of S/E activities—increased by 
about 4 percent— a rate slower than the 
7.9-percenl increase in total U.S. em- 
ployment. Employment of scientistsin- 
creased much more rapidly than that 
of engineers (6.0 percent vs. 2.2 per- 
cent). Growth of engineering employ- 
ment, inhibited because of supply con- 
straints, would have increased at a faster 
rale \{ additional engineers had been 
available. Although none of the in- 
crease in the employment of scientists 
took place in science activities, the 
data indicate that those with training in 
science found jobs. Also, there is evi- 
dence that the bulk of those working in 
non-S/E jobs do so on a voluntary basis. 



shifts in sectoral 
employment patterns 

Most S/E employees are concen- 
trated in business/industry and in in- 
stitutions of higher education; for that 
reason their employment is particularly 
sensitive to both busines'? conditions 
and demographic factors t... influence 
college enrollment levels. 

S/E employment in business/indus- 
try increased by 6.6 percent between 
1976 and 1978, compared to a growth 
rale of 2.7 percent in educational in- 
slilulifjns (chart 1). This shift in the 



sectoral distribution of S/E employ- 
ment reflects the improvement in busi- 
ness conditions following the 1974-75 
recession and the generally slower 
growth (or decline) in enrollments in 
some institutions of higher education. 



Chart 1. Growth rates of 
employed scientists/engineers 
by type of employer 1974^78 

Percent 



All scientists/ 
engineers 

Business/ 
industry 

Educational 
institutions 

Federal 
Government 



All other 



SOURCE: National Science 
Foundation; appendix table B-3 




business/industry 

Business/industry was the largest em- 
ployer of both scientists (45 percent] 
and engineers (78 percent] in 1978. The 
1976-78 S/E employment growth rate in 



industry [Hi] percent] was more rapid 
than the 1974-76 rate (4 percent]. 

Real gross national product (GNP) 
grew less than 1 percent per year be- 
tween 1972 and 1975. Measured in con- 
stant dollars, industrial R&D expendi- 
tures fell al an annual rate of about 1 
percent between 1972 and 1975. Be- 
tween 1975 ,'ind 1978, both GNF and 
industrial R&D performance grew at 
annual rates of almost 5 percent (in 
constant 1972 dollars] as the economy 
began its recovery from the 1974-75 
recession. 



educational institutions 

In 1978, educational institutions em- 
ployed about 4 percent of all engineers 
and about 28 percent of all scientists, 
making this sector the second largest 
employer of these personnel (chart 2]. 
The 1976-78 S/E employment growth 
rate of these institutions (2.7 percent) 
was about one-third the rateshown be- 
tween 1974 and 1976. Data from sur- 
veys of institutions of higher education 
show this slow growth concentrated 
among institutions that do not grant S/E 
degrees — primarily 2-year colleges.' 



' i\<ili(jniii ScijMUU? iMJUiuitition. "Actiddfnic Scienllsts 
.ind Kn^innors iiicriMisrd H' . in 1979." Scinnca He- 
anurv.tis Htuiiirs / /i«ii/iKli(.s- |NSK 79-315) (VViishlngJnn, 



Chart 2. Employed scientists/engineers by type of employer 1978 
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Between 1976 and 1978, i)sychologisls 
and computer scientists experienced 
the largest relative growth in academic 
employment (more than 25 percent 
each). These trends reflect, in parl» 
changing course load recjuiremenls re- 
sulting from changing student majors. 
For example, the number of bachelor's 
degrees granted in the computer sci- 
ences increased more than 25 percent 
in this 2-year period. 

Since 1972 part-lime em[]loyment of 
scientists and engineers in universities 
and colleges has been growing al more 
than twice the rate of full-time employ- 
ment (34 percent compared with 13 
[)orcent by 1978). More recent data (for 
the period 197(3-78) show no indication 
that these relative trends have changed: 
part-time em|)l()ymont grew by 12 per- 
cent and full-lime employment by 5 
percent. 

A study funded by NSF- found that 
the increase in employment of part- 
time personnel was a result primarily 
of economic and demographic factors. 
Declining rates of growth in enroll- 
ments, beginning in the late sixties, 
forced educational institutions to ad- 
just to declines in the number of full- 
time tenure positions. Part-time faculty 
represent a more flexible personnel 
resource than full-time faculty since 
they are often less costly. 

The recent growth in academic em- 
ployment has resulted mainly from the 
increasing use of part-timers and the 
hiring of postdoctoral appointees and 
doctoral staff in nontenured jobs. ' 

federal government 

In 1978, nearly 1 of every 10 scien- 
tists and engineers was employed by 
the Federal Government, the third 
largest employer of these personnel. 
S/E employment in this sector was un- 
changed from the 1976 level. Engineers, 
with 44 percent of the total, constituted 
the largest broad group of scientists 
and engineers employed by the Fed- 
eral Government. 



David A K.it/ <ini/ Huwanl IV ru<:kinan. "P<irl-limurs 
in rhf« ,Sev»»nlif}s— A Trt.'ndin AcacJj.'mia." unpubli.shud. 
1978. 

•S(ni. for j.'Xiimpl«. .N'utinnal Science Foundation. 
{^barucU^ristics of DncAnral Hctfintists and Kn^^inffHrs in 
th*r tlniUn! Hlalas: l't77 (Ootailed Statistical Tafd^sJ 
(N'SK 7(h'M)ii] (Washington. D.C. 1979.) 



work activities 

rhe work activities of scientists and 
^ "ineers, as measured by the number, 
[. portion, and distribution of those 
C ^ research and development, teach- 
in^ and other activities indicate the 
naJ 'e of the science and technology 
ent prise. 

R earch and devclo[)ment was the 
prill ry work activity of 28 percent of 
the > \tion\s scientists and engineers in 
1978 ^htirt 3); this proportion was u[) 
sligh from that of 1976. An additional 
9 per t of all employed scientists and 
engir rs were in R&D management 
and Tiinislration (appendix table 
B-5\ us, almost two-fifths (37 per- 
cent ere involved in some R&D ac- 
tivi y. 

B )\ ctiU I''"" and 1978 the number 
of m:. itists d engineers [irimarily 
empl eel search and develop- 
men e* cent, compared with 6 

perce n 1974 and 1976. This 

accele. ''h in R&D involve- 

ment w^ .ntrated in the industry 



sector (up 10 percent). Several factors 
affected this *'surge," including in- 
creases in Federal funding of indus- 
trial research and development related 
to energy, (he space shuttle program, 
and increases in economic activity. 

About 9 percent of the scientists and 
engineers reported leaching as their 
primary work activity in 1978. These 
levels of teaching activity represent 
absolute declines (about 12,000) from 
1976 levels.^ In contrast* between 1974 
and 1976, the number primarily engaged 
in teaching had risen by about 13,000. 

Scientists continue to be more heavily 
involved in teaching than were engi- 
neers; 17 percent of the scientists (com- 
pared to 2 percent of the engineers) 
reported teaching as their primary 
work activity. In part, this contrast is a 
result of difference in education levels. 
A larger pro[)ortion of scientists hold 
doctorates (20 percent versus 4 percent),, 
and thus are more likely to hold aca- 
demic positions. 



''I'ht! numhi;) nf sciciiti.st.s and (Mi>;in(M>r.H [)rirnarily 
(;nKaK(;(t in teaching a(;tiviti(;.s full 12,1)00, nr 5 purciMil. 
l)<;tvv(M;n U)7(i and 197H. 



Chart cloyed scientists/engineers by primary work activity: 1978 



Scientists and Engineers 
2,473,000 




4% 



SOURCE; National Science Foundation; appendix tabie B-6 
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Manai^eiTKMit/ndministration (includ- 
manni^cMUonl) was the j)ri- 
mary work activity of 25 jjorcent of th(3 
scientists and engineers. Moro engi- 
ne()rs than scientists (29 jjorcent versus 
21 |)ercent) rejjorted management as 
their primary work activity. Of thos(» 
in management, about 37 ptjrcenl vver(i 
primarily involved in th() management 
of activities, 

women 

Like all women in the Nation's work 
force, the number of employed S/E 
women has been increasing at a faster 
rate than that of men. Between 1976 
and 1978. empla\ menlof women scien- 
tists and engineers increased 17.4 per- 
cent compared to 2.8 percent for men. 
increasing their share of S/E tJmjjloy- 
menl from 8.8 jjercent to 9.4 percent in 
1978. Employment of women in S/E jobs, 
however, like (employment of men, re- 
mained unchanged between 1976 and 
1978. 

Ue.'spite their relative employment 
success, women scientists and engi- 
neers continued to ex[3erience higher 
unemployment rates than men (2.4 
percent versus 1.3 [percent) (appendix 
tahle.s B-1 and B-2,) However, unem- 
pl( yment rates for these women were 
lov er than the rates for all women in 
pre fessional and technical fields (4.6 
pel cent). Most of the observed sex dif- 
fer. -nces in S/E unemployment rates 
can be attribulc'd to differences in sex 
composition in the fields of mathemat- 
ics, social sciences, and engineering, 
Cou{)led with their relatively high labor 
force participation rate (91 percent com- 
pared with H5 percent for women who 
had completed at least 16 years of school- 
ing), the low relative rates of unem- 
{)loyment of S/E women indicate that 
the skills they have acquired are avail- 
able and are utilized in the labor market. 
Women, however, are more likely than 
mf)n to be in non-S/E jobs. In 1978, 75 
[jercent of the em[doyed S/E women 
were working in S/E jobs; for men the 
com|)arable figure was 85 j^ercent. 

Experienced S/E men earned signi- 
ficantly higher median annual salaries 
in 1978 than did vvomen: S27,400 versus 
$22,600. Salary differentials reflect 
many factors such as field of employ- 
ment, years of (.'xperience, and type of 



emjjloyer. Median salaries for S/E 
Women averaged 82 [jercenl nf that for 
m()n, with the male/female differen- 
tial rangingfrom a lowof 73 jjorcent for 
social sciences to 90 jDcrcent for com- 
[)ut(M' sj)(M:ialists (chart 4), When com- 
j)aring male/female salary differentials, 
it should be noted that S/E vvomen had 
narrower differentials than did vvomen 
college graduates in general. Salaries 
for S/E women averaged 82 jDercent of 
[hi] salaries of their male counterjjaris 
in 1978. During the sam^j y(»ar. median 
salaries for the total pojuilation of 



Chart 4. Median salary 
differentials for science/ 
engineering women by field: 1978 

(Men= 100%) 
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SOURCE: National Science Foundation; 
appendix table B-IO 



20 40 60 80 100 




women college graduates was only 61 
[Percent of that of men.'* Moreover, S/E 
salary differentials ap[jear to be nar- 
rowing. Between 1974 and 1978, of the 
expjerienced scientists and engineers— 



thos() in th() lal)t)r foree at the time of 
th() 1970 (Census of I^ojjulation—median 
salaries for vvomen increased by 44 per- 
(:(jnt. vvhil(» salaries for men increased 
ijy only 40 jjorcent. The salary differ- 
(Mitials also are narrower fur younger 
women, Vov examjjbi. among S/E cloc- 
t()rat(is. \v(3nuMi un(l(M' M) yc.'ars of age 
(jarncMl salaries that W(;r() about 7 |)er- 
cent below those for ukmi of the same 
age. whereas for all agi.'s the difference 
was ajJiiroximately 21) pcMcent, 

minorities 

The 1 12.300 minority group members 
in the S/E labor foree in 1978 repre- 
sented 4.4 jjercent of the total. Of these, 
45 jjercent were jjersons of Asian ex- 
traction and 35 percent were blacks. 
Thus, blacks, at about 1.5 jDorcent of the 
S/E labor force, were substantially 
un(lerr(jj3resent(Kl comjjared to their 
j3artici[3ation ((3 [)ercent) in the [)rofes- 
sional. technical, and kindred work 
force." S/E unem[)loyment rales for all 
races had declined substantially from 
197(5 levels, but the dramatic decline in 
the black S/E unenijDloyment rale in 
effect brought [ha blacks' rale into 
parity with those of white and Asian 
scientists and engineers. Among scien- 
tists and engineers, blacks, whites, and 
Asians each (jxj)(irienced about the same 
unemployment rate~1.5 percent, com- 
jjarcd U) 5.3 jjercent for all blacks with 
four or more years of coWegeJ 

potential supply 

The S/E population consists of the 
number of individuals who. because of 
their education, training, and work ex- 
perience, represent the potential sup- 
ply of those capable of carrying out the 
national science and technology effort. 
It can include those working as scien- 
tists and engineers, those with S/E 
training but working in non-S/E occu- 
pations, scientists and engineers who 



n(!|),irtni(Mii of l.ahnr. Dtinsai of Liilxir Statislics. 
U'rirk Kxprrienrf.' umi Kurnings in by SU/tH (in(i 
Arnu, Rrporl ih\€) ( Washinj^lon, O.C.: U.S. (juvf^rnmnni 
Priming Ufficui), p. 20. [h\\ii for all colingr; xraduatns ar(» 
fur Hir.") anti ar«? prohahly hiasfjcl ii|)war(I as rfipre-senla- 
tivj; r)f tn.il<;/fomaU; dif forfjncos in earnings comjjarod 



D.H.i for (IS l.ihor {tirv.n pai'licipiUion rar«».s from 
I)(jp,ii tm<Mil of Lalxjr, Unroau of Labor Slalislics, Kdu- 
(Mtinnitl .Alluifunrntof vVork<.'rs (WashiiiKlon, D.C.: U.S. 
(;ovf;rnni(inl i^rinlin^ ()ffi{:(j). p, A-ll. 

OdparlnK'nl of I.ahtir. HiirfNUi of Labor Slalislics, 
/•:/n/)lov/nj?n( anil lU-mmfilnymo.nt Durinn 1978. An Anal- 
ysKs, Spocial I.ahor Vora* Ht!p(jrl 21H (Washington, D.C.: 
(j.S. (;o\'(>rnni(jnt Printing i)i('n:n). p. 10. 
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are unemployod and seeking work, 
and scienlisls and (Mi^int'Cirs not in the 
lai)or force. The S/Ii population grow 
by only 1.3 percent l)etvveen 1976 and 
1978, a rale substantially down from 
the 9-percent growth rate over the 
l974-7(i period. The slower 1976-7H 
growth rate results partially from de- 
clines in the number of new graduates 
entering the S/E population, Since the 
(iarly and midseventies, S/E degree 
production has been falling at the l)ach- 
elor's and doctoral level, but has re- 
mained virtually stable at the master's 
level. The total S/E population of 2,7 
million in 1978 comprises roughly equal 
numbers of scientists and engineers. 

H(Mween 197{) and 1978. the popula- 
tion of engineers increased at a slightly 
faster rate than did tliat of scientists (1.5 
percent versus about 1 per';ent). The 
rough parity in growth raters, represent- 
ing a change from earlier trends when 
numbers of enginciers grew less rapidly 
than scientists, could reflect the recent 
relative strengthening of employment 
opp . nities for engineers." 

'1 >w relative growth in the total 
scienco population between 1976 and 
1978 masks actual declines in the popu- 
lations for some sciences: Physical sci- 
ences down 9 percent; mathematical 
sciences down 2 percent; environmental 
sciences down almost 6 percent; and 
substantial growth in others — computer 
sciences up 32 percent. These differ- 
ences in recent population growth rates 
result partially from differences in 
relativ(» market conditions— particularly 
in computer sciences, where employ- 
ment demand has been strong. For 
example, a recent study of occupational 
mobility patterns indicates that 7 per- 
cent of those employed as mathemati- 
cians in 1972 had switched occupations 
and were employed as computer spe- 
cialists in 1978. 

the s/e labor force 

The S/E labor force comprises scien- 
tists and engineers who are employed, 
either in or out of science and engi- 
neering, and those who are unemployed 
and seeking employment (chart 5). It is 



a measure of those who are econom- 
ically active and thus available to carry 
out national S/E efforts. 

Scientists and engineers continued 
to display a strong attachment to the 
labor force in 1978. with about 2.5 mil- 
lion, or 91 percent of the S/E popula- 
tion, participating. This participation 
rate is considerably higher than the 
n\U) of 71 percent for the general popu- 
lation compUuing four or more years of 
college, This difference in participa- 
tion rates cannot hv. accounted for by 
differences in the sex composition of 
these groups. When further stratified 
by sex, S/E men have slightly higher 
rales than S/E women (92 percent vs. 
89 percent) and S/E women have con- 
siderably higher rates than the rate in 
the total civilian laiior force (89 per- 
cent versus 63 percent). 



Chart 5. Employment status 
of scientists/engineers 
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SOURCE: National Science Foundation; 
appendix table B>11 
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labor market 
indicators 

Assessment of the labor market for 
scientists and engineers requires de- 
termining whether the current supply 
is sufficient to meet the demands of the 
economy. iMarket conditions discussed 
below reveal a consistent pattern of 



shortages of engineers and computer 
specialists, and ample supplies of social, 
mathematical, and life scientists. 

A standard measure of labor market 
conditions is the unemployment rate. 
Unemployment rates alone, however, 
are not necessarily a good indicator of 
mark(;t conditions for sci(;ntists and 
engineers for several reasons. The S/E 
labor market — in both science and en- 
gineering jobs and all other jobs — may 
be cpiite (liff(;r(uit than the overall U.S. 
labor market. H(;cause of their high 
levels of skill, training, and education, 
the S/E unemployment rates generally 
are lower than those for all persons. 
Perhaps more importantly, unemploy- 
ment rates do not indicate how success- 
ful are those with S/E training in find- 
ing jobs, either in or out of science and 
technology. 

To help determine the relative market 
conditions for scientists and engineers 
in S/E work, a new measure— the S/E 
utilization rate— has been developed 
to show the degree to which scientists 
and engineers in the labor force hold 
S/E jobs. 

In 1978 the S/E utilization rate was 
83.4 percent, down slightly from the 
1976 rate (85.8 percent). Within science 
and engineering, however, there were 
wide variances in the S/E utilization 
rate. Among major fields, the rate was 
highest for computer specialists (98.7 
percent) and engineers (98.5 percent). 
Between 197(5 and 1978, the S/E utiliza- 
tion rate increased for computer spe- 
cialists, engineers, environmental sci- 
entists (primarily earth scientists), and 
physical scientists. The ratio declined 
for all major fields. 

The overall decline in the S/E utili- 
zation rate was accompanied by declines 
in the unemployment rate (from 3.0 
percent in 1976 to 1.4 percent in 1978). 
The relatively small growth in the S/E 
labor force, coupled with a more rapid 
increase in employer demand and the 
general improvement in economic con- 
ditions over the period, were respon- 
sible for the declines in unemployment. 
About 40 percent of the decline wasac- 
counted for by a reduction in the number 
of unemployed social scientists and psy- 
chologists. The data indicate, however, 
that most found jobs outside of science. 
During the 1976-78 period, unemploy- 
ment rates for the total U.S. labor force 
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Chart 7. GNP real growth and engineer 
unemployment rate 

(lagged one year) 
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SOURCES: Economic Report of the President, 1979 end Department of Lebor, 
unpublished; eppendix teble B<12 



and for all professional and lechni'".al 
personnel also declined, but alrelalivdy 
slower rales (charl 6). As with the S/E 
ulilizalion rale, unemploymenl rales 
varied by field. 

No single slalislic can provide a basis 
for measuring parlicular surpluses and 
shorlages of scienlisls and engineers, 
but some slalislics, when examined 
logelher, permil inferences aboul ihc 
condition of ihe S/E labor market. For 
example, the U.S. Department of Labor 
designates certain jobs as '*Hard-to-fill 
occupations at Job Service Offices/*'' 
Among those listed in late 1978 and 
early 1979 were electrical engineering, 
industrial engineering, mechanical en- 
gineering, civil engineering, and psy- 
chology. These five occupations, which 
offer only 1 percent of jobs available to 
the total U.S. labor force, represented 
nearly one-fourth of all designated 
**hard-lo-fiir* job vacancies listed with 
the public employment service.'" 

Another indicator of a possible short- 
age of particular S/E personnel is the 
March 1979 College Placement Council's 

'Slate Km ploy men I Service Offices prt)vitie place- 
ment services Ihrnuxh a national network with 2,n0() 
locations. 

"In assessinfi this inforrnution. note Ihe following: 
(1] The Employment Services Offices listings do not 
represent total recruitment activities of employers. (2) 
Smaller scientifii; fields rnay be in short supply hut do 
not j^encratj; thtj necessary listings lo meet the job 
banks cutoff point for irn^lusion in the "hard-fo-fill" 
cnUttiiyr-, (l.tMMI job openings available at ihe end of 
each m^-ith}. There may hv. sh»)rla^0H t>f parlicular 
locations or for uniquely trnined individuals which 
would not be reflecled in ihc job bank dnta. 



Chart 6. Unemployment rates 
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report of college recruiting activity at 
the bachelor's-degree level. This report 
showed that engineering bachelor's re- 
ceived 40 percent more offers (not nec- 
essarily acceptances) between Septem- 
ber 1978 and February 1979 than for the 
same period a year earlier. The most 
sought-after specialties, in order of de- 
mand, were mechanical, (including 
computer engineering), chemical, and 
civil engineering. The 17-percent in- 
crease in offers to the science graduates 
reflected primarily a 36-percent in- 
crease in offers to computer science 
majors. The humanities and social sci- 
ence groups had 9 percent fewer offers." 

The employment status of recent S/E 
graduates is another indicator of labor 
market conditions. In 1978, 38 percent 
of persons who received S/E bachelor s 
degrees one to two years earlier worked 
as scientists and engineers (about the 
same proportion as 1974 graduates in 
1976), while 46 percent held non-S/E 
jobs with a wide variation among fields 
of science and engineering. Persons with 
degrees in the natural sciences and en- 

"(joIIeKe Pbicemeril Council. Inc.. CPC Salary Sur- 
vey: A Study of 1978-79 Heginn/ng Offers. Roport No. 2 
(jjethlehem. Pu., March 1979). 
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gineering show a significantly greater 
propensity lo obtain jobs in S/E fields 
than those with degrees in the social 
sciences (chapter 3). 

From the foregoing information, it 
can be inferred that, in early 1979, short- 
ages existed in engineering and com- 
pute sciences; in other fields there were 
no apparent shortages. Information ob- 
tained from S/E professional societies 
and major industrial employers indi- 
cated a continuation of shortages for 
engineers and computer scientists in 
mid-1979. 

A possible slowdown in economic 
activity in 1980 may cause demand for 
S/E personnel, to slacken. As shown in 
chart 7, the engineer unemployment 
rate, lagged by one year, has closely 
paralleled shifts in economic activity. 
The picture is not as clear for scien- 
tists. The number of natural sciences 
degree-holders has risen steadily since 
1973; this may account for the apparent 
lack of shortages in those fields (with 
the exceptions of computer scientists). 
The declining unemployment rates be- 
tween 1976 and 1978 for the broad nat- 
ural science fields, coupled with the 
lack of indicators of shortages in sci- 
ence and engineering, suggest that the 



overall job market fur natural scien- 
tists may have l)(M'n eithi.'r in roii^^h 
balance or in surplus in early 11)79. The 
S/E participation rate for social scien- 
tists was about 50 percent in 1978, clown 
from about 77 pcMctJnt in li)7B. The 
numb(M' of new graduates in the social 
sciences has dropped st(.'adily from 1974 
to an estimated 85 percent of the 1974 
bivel. Tbtj lack of rc.'ported shortages, 
the d(M:lining levoiS of new graduates, 
and tb(! cUu line in the S/H participa- 
tion rale from H)7() to 1978, all combinii 
to sugg(3St that the labor market for social 
scientists was probably in surplus in 
early 1979. Morcjover. because a large 
number of social scientists are employed 
in private industry, this situation may 
further deteriorate as a result of the 
slowdown in the (jconomy's growth that 
started in 1978, An (ixceplion to thes(i 
inferences seems to be the fitdd of 
economics, wb(M'(} indicators outlined 
above point to a balanced market. 

s/e salaries 

R(dative salaries, gcjnerally a good 
indicator of market conditions, rise 
when relative demand is strung and 
fall when relative demand is weak 
(chart 8). 

I'he median annual salary of ex- 
perienced'- sci (in lists and engineers 
rose from S2:i,00() to 827.200 between 
1976 and 1978, for an average annual 
growth of 8,7 percent. Adjusting for in- 
flation, the annual rate of growth was 
less than 2 percent per year. The cur- 
rent-dollar growth rate was slightly 
higher than the 7.8 percent per year 

' Kxi^TMrfunMl scirntisls ,irul <JnKin»M!r.s i\rr. thns»; 
\vh<i w<?rc! m Iht; oxptjriJMicird civilian hjhnr force; ill ihv. 
tinu; (tf lh<; 1971) (h.M:«jnnial (!»,'nsirs in une of tij cm^inj.'or- 
inji, .scit.-ntific. or r<.'l«ii»Ml occupalujn.s. "KtM^cmt"' araii- 
Uiilf.a .irj! thos<.- who unteriui ihu S^K popiiliilion hy 
i^radiiiilin^ wilh S/K <h'^r»M?s from univjjrsiliu.s .ukI t:ol- 
su\w. 



Chart 8. Salaries and annual 
growth rates for professional, 
technical, and kindred workers 
and scientists/engineers 



Thousands of dollars 



Percent 




1974 



SOURCES: National Science Foundation: Depart- 
ment ot Labor; appendix table 6-7 



Chart 9. Salaries by field 
and degree level: 1972 
science/engineering bachelor's 
recipients in 1978 



Thousands of dollars 
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Total 



Mathematical h-- 
sciences 

Physical 
sciences 

Life 
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Social 
sciences 



Too few cases to report medians. 
SOURCE: National Science Foundation: appendix 
table B-B 



uxpcMMoncud hy production workors in 
nuna^riciiltural establishments, persons 
with four or more years of college, and 
persons in professional, technical, and 
kindred occupations. 

The median annual salary of recent 
graduates from S/E programs rose from 
SKiOOO toSlB.OOO during the same period, 
an average annual growth rate of 12 
percent per year. Adjusting salaries of 
new S/E graduates for inflation sug- 
gests that the relative demand for these 
scientists and engineers (compared with 
experienced ones and with new grad- 
uates in other fields) may be increasing. 

Halaries also differed by degree level. 

.ese differences can provide impor- 
tant information for career choice and 
education decisions. Eor experienced 
scientists and engineers, those with 



doctorates (iarned 10 percent more on 
average than thos() with master's de- 
grees; and those with master's degrees 
earned on civerag(j 3 jiercent more than 
those with bachelor's degrees. Recent 
labor market conditions, however, may 
be disccjuraging potential S/E enroUees 
in some graduat() program, A sample 
of persons vvh(j earniul bach(dor's S/E 
degrees in 1972 was surveyed in 1978 to 
ascertain their education and labor 
mark(it experiences, including salaries 
(chart 9). Although, on average, the ac- 
quisition of a master's degree in S/E 
fields seems to enhance earnings poten- 
tial by more than 7 percent, the cor- 
responding gain in engineering (3.4 
percent) and life sciences (none) could 
act lo discourage graduate enrollments 
in these latter fields. 
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chapter II 

doctoral scientists and engineers 



S/K tlocloraU)-hol(it'rs. a particularly critical conipunt;nl of the human resourcus devoted (o scic»nce 
and technology, frutjuunlly assume major roles in these activities. Over one-half are employed in 
educational institutions, vvhere they are involved in the training of future scientists and engineers and 
in the performance of basic research activities to expantl scientific and technical knowledj^e. Regard- 
less of sector of employment, almost one-half are primarily engaged in R&D activities that can re- 
sult in the innovations that improve national prothictivity. 

Because of their unit|ue importance, this section of the report devotes special attention to scientists 
and engineers with doctorates. In particular, the follov^ing characteristics are examined: empioyrnent 
status, the nature of work activities, and derriographic characteristics (e.g., age, ^^ex, race). In addition, 
this chapter includes projections of supply and utilization for the latter part of the eighties. 



highlights 



• Slightly over 300,000 scientists and 
engineers with doctorates were em- 
ployed in 1978. Since 1973, employment 
of these Ph.D.'s has increased at an 
average annual rate of 6.5 percent (37 
percent over the 5-year period), which 
is substantially above the 3-percent 
employment growth rate for all scientists 
and engineers. 

• By field, those doctorates showing 
above-average employment growth rates 
were computer specialists (136 percent), 
social scientists (63 percent), and 
psychologists (4B percent). Physical 
scientists (25 percent), mathematical 
scientists (25 percent), and life scientists 
(30 percent) had below-average growth 
rates. 

• Although educational institutions 
continue to be the principal employers 
of S/E Ph.D.'s (57 percent), the relative 
importance of these in.stitutions as em- 
ployers declined slightly (2-percent- 
age. points) between 1973 and 1978. This 
decline reflects the tapering off of 
enrollment growth at both the under- 
graduate and the graduate levels. 



• The proportion of the S/E doctoral 
work force primarily engaged in re- 
search and development remained 
stable at about 44 percent between 1973 
and 1978. This relative stability masks 
offsetting shifts that have been occurring 
within sectors. R&D activities have 
increased relatively in academia, 
primarily because of increases in the 
number of postdoctorates and in the 
size of the doctoral research staff; there 
was a relative decline in business/ 
industry (from 71 percent to 66 percent). 

• There has been a redistribution 
among types of R&D activity. The 
number of scientists and engineers 
primarily engaged in development has 
increased by almost 80 percent since 
1973, while the number primarily 
engaged in research has increased by 
slightly more than 30 percent. 

• The nuiV.ber of employed women 
S/E doctorates increased more than 
twice as fast as the number of men. 
Nevertheless, women still accounted 
for only about 10 percent of employed 
S/E doctorates in 1977. 

• Racial minorities also registered 
gains during this period (employment 



up 63 percent), and accounted for about7 
percent of the employed S/E Ph,D.'s in 
1977. up from 5 percent in 1973. All 
racial minority groups showed numer- 
ical increases, but the overall relative 
increase was almost entirely attributable 
to growth in the number of Ph.D.'s of 
Asian extraction. Blacks, who make up 
about 13 percent of the U.S. population, 
represent only 1 percent of the employed 
S/E Ph.D.'s. 

• NSF projects an annual growth rate 
of 4 percent for the full-time doctoral 
S/E latDor force between 1977 and 1987. 
The growth rate is about twice that 
projected for the total civilian labor 
force. 

• In 1977 about9 percentof the full-time 
doctoral labor force held non-S/E jobs 
(most voluntarily), or were unemployed. 
This proportion is projected to increase 
to 17 percent by 1987 as the number 
earning S/E Ph.D.'s exceeds the number 
of jobs requiring this level of education. 
All broad fields of science, with the 
exception of physical sciences, are 
expected to share in the rapid expansion 
of non-S/E utilization. 
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employment status 

There were an eslimaled 303,000 
employed S/E doctorates in 1978." Over 
90 percent were employed in S/E jobs. 
A slight downward trend in this per- 
centage, however, has been occurring 
since 1973. Between 1973 and 1977 
employment in S/E jobs increased 25 
percent while employment in non-S/E 
jobs increased 89 ptircent. Almost all of 
those in non-S/E jobs were there 
voluntarily because of higher sahu ies. 
better promotional opportunities, or 
locational preferences. Since 1973. 
employment of Ph.D. scientists and 
fMigincHjrs has incre.ised at ijn average 
annual rate of p^jrcont. ai employ- 
ment growth ratf.' suh.staiitially above 
thai f(jr al! siiientistii iuul imgineers. 

by field 

Scientists with doctorates continue 
to outnumber engineers with doctorates 
by more than five to one in 1978 (chart 
10). For all degree levels, the number 
of scientists is roughly equal to the 
number of engineers. Although employ- 



■ InrJiidinM full-limt! emplriytjil. part-timu nmploycid. 
am) |)f)st(i()f:ti)ri)U!s. 



Chart 10. Employed doctoral 
scientists/engineers by field: 
1978 (est.) 

Total: 303,000 
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SOURCE: National Science Foundation; estimates 
based on appendix table B-19. 



Chart 11. Estimated growth 
rates of employed doctoral 
scientists/engineers by field: 
1973 and 1978. 
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SOURCE: National Science Foundation; estimates 
based on appendix table 1M9. 



men! of doctoral scientists increcised at 
about the same rate as engineers (36 
percent to 37 percent) during the 1973-78 
period, there was substantial variation 
among the fields of science. The highest 
growth rates were registered by com- 
puter specialists and social scientists 
(chart 1 1). The employment increase of 
social scientists represented over 20 
percent of the total estimated growth 
for all doctoral scientists and engineers. 
The basis for the rise was the substantial 
growth of social scientists employed in 
educational institutions. 

by sector 

Between 1973 and 1978 the sectoral 
distribution of employed doctoral-level 
scientists and engineers shifted only 
slightly. Educational institutions con- 
tinue as the principal employers of S/E 
Ph.D/s (chart 12). The relative stability 
in the sectoral distribution, however, 
masked notable absolute changes, The 
number of S/E Ph.D/s employed in 
educational institutions increased by 
an estimated 34 percent between 1973 



and 1978. and in business and industry 
estimated einploymenl was up 42 per- 
cent. 

The r(datively slower employment 
growth in educational institutions 
reflects the tapering off of enrollment 
growth (hat occurred over (his period, 
at both tlu; undergradiiatt; and the 
graduate levels. As noted in chapter 
3, demographic trends indicate that this 
tapering off will continue through the 
michiighties. Thus, the share of S/E 



'l){'piirtiii(Mit of lltMlth .iiul Human Scrvicr.s. .National 
lit'iih.T fttr Kiiuciilioii Slatislics. EartM^ii /J<;grJMJ5 
(.'ofilrrrrc/. .tiinu.U stMlt's. 



Chart 12. Doctoral 
scientists/engineers: 1978 
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doctoral c;mployme;nl by oclucalional 
inslilulions is apl In decline. 

The slight 1973-78 relative shift from 
academic to nonacademic employment 
is reflected in data on the employment 
plans and experiences of young Ph.D.'s; 
the 1972-77 graduating cohorts indicate 
a declining proportion (40 percent to 35 
percent) anticipating academic em- 
ployment. Moreover, data on employ- 
ment affiliations of S/Ii Ph.D.'s from 
the 1971-74 graduating cohorts show an 
increase from in percent to 21 percent 
in the proportion who obtained indus- 
trial employment. To some extent, the 
relative decline in expected academic 
employment was offset by the large 
increase (80 percent) in academic 
postdoctoral appointments that occurred 
during the 1973-7H period. About 10 
percent of the increase in academic 
employment of doctoral-level scientists 
and engineers resulted from the increase 
in postdoctoral appointments (appendix 
tal}le E3-15). Similarly, the importance 
of nontenure track appointments- 
research and part-time appointments — 
rose during this period.'' 



■ l)*,'[iartinHnt <if H«Nillh. K(Iiu:alinn. and \V«;lfar(:. 
Nahonai CcnU^r for K«iin;atif)n Statistii:.-;. Pro/rctinns r)f 
KWucutifUi .Slat IS tics to imi-HT (Washington. O.t^: U.S. 
Covt.Tnnnjnt Priming Ufficu. l\)7tt], p. and National 
KtjSft.irch (Jonncil. .Sahonal A(;a(lr;my nf Snit;nct;S. 
Scif'MCf. HnKintrfTi/iH, oiid i /u/ritirtin<;s DnclnruUis in 
the I 'nitf!i/.St{flf's. Ifrri'rofiiH (WashinKton. D.C.. 1!)7H). 
pp. 2fhll. 



Chart 13. Proportion of 
doctoral scientists/engineers in 
the R&D work force by type of 
employer 1973 and 1978 

Percent 
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SOURCE: National Science Foundation; estimates 
based on appendix table B-21 




The relative increase in industrial 
employment was evident in most S/E 
fields with computer specialists and 
psychologists registering dispropor 
tionately large increases. These fields, 
which represented about 8 percent of 
the industrial employment in 1973, 
accounted for 22 percent of the em- 
ployment increase. Although the in- 
dustrial employment of doctoral engi- 
neers and chemists increased at below- 
average rates, this sector continued to 
provide them with a major source of 
employment opportunities. Aboutone- 
half of all employed Ph.D. chemists, 
engineers, and computer specialists had 
jobs in business and industry (appendix 
table B-20). 

work activities^® 

In 1978 over two-fifths of all doctoral- 
level scientists and engineers were 
engaged in research and development 
(including management of research and 
development), which continues as their 
dominant, primary work activity. Teach- 
ing was reported as the primary activity 
of about another one-third (chart 12). 

The work patterns of S/E doctorates 
(as measured by primary work activity) 
have been changing, but the changes 
have differed substantially among 
employment sectors. In educational 
institutions, teaching activities have 
declined relative to other activities, 
while R&D activities showed both 
relative and absolute increases. In other 
employment sectors, however, there has 
been a relative shift from R&D to 
non-R&D activity. These shifts have 
had offsetting effects and, as a result, 
the proportion of S/E doctorate-holders 
primarily engaged in R&D activities in 
all sectors remained stable at about 44 
percent between 1973 and 1978. 

Changes in work patterns among those 
primarily engaged in research and 
development also occurred during this 
period. Their number increased by 
about 78 percent, compared to a 34- 
percent increase in the number in 
research activities alone. As might be 
expected, more than 60 percent of the 



growth in development activities was 
in the business/industry sector, which 
conducts the bulk of these activities. 
The smallest increase (22 percent) look 
place in R&D management. 

The 1973-78 stability in the proportion 
of doctorates in R&D activities assumes 
added significance in light of other R&D 
indicators. While the number of doc- 
torates primarily engaged in some aspect 
of R&D work increased at an average 
annual rate of about 6 percent, R&D 
expenditures (in constant dollars) 
increased at a much slower rate (about 
1 percent per year).'" Also, the propor- 
tion of the doctoral R&D to total R&D 
work force rose slightly from 1973 to 
1978 from 19 percent to 22 percent (chart 
13.) This increase resulted either from 
the excess supply of scientists and 
engineers available to do R&D work, 
or from changes in the nature and 
complexity of R&D activity which now 
makes the Ph.D. scientist or engineer 
more attractive to employers. 

labor market balance 

The supply of S/E doctorates available 
for labor market activity is drawn from 
the stock of such individuals. Therefore, 
changes in this stock are a major 
determinant of changes in supply. 

In 1978 there were an estimated 320,000 
doctoral scientists and engineers in the 
United States (about 12 percent of the 
total S/E population). During the 5-year 
period, 1973-78, their number increased 
at an average annual rate of 6.0 percent, 
more than twice the rate of increase 
(2.5 percent) in the total number of 
scientists and engineers. Thus, S/E 
doctorates are becoming an increasingly 
larger share of the S/E population. This 
trend is expected to continue past 1980. 

The 1973-78 growth rates were above 
average for computer specialists, social 
scientists, and psychologists, with growth 
rates in excess of 100 percent, 60 percent, 
and 40 percent, respectively (chart 14). 
Environmental, physical, and malhe- 



"•['rimary work iictlvity is dofiiHMl as ihnt activity to 
which \\ni individual (Itivotos tht> Kct'ate.st amount of 
\U\ui. 



' National Science Koundatlon. National Potltjrns of 
H^r/) /{(!Sourc<;s: Kunds ir l\irHonnrA in the United States, 
lUXi-lUTa-^Til (NSi* 78-3131 (WashinKton, U.C.: U.S. 
(Jovernmf»nl PrinlinK Office. 1970.) Note further thai 
Ki4l) expenditures (in constant dollars) actually declined 
from lt)73 ihroiiKh 1975 and then increased during the 
next two years. 
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Chart 15. Growth rates of employed doctoral 
scientists/engineers by field and sex: 1973-77 
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Chart 14. Growth rates of the 
doctoral scientist/engineer 
population by field: 
1973-78 (est.) 
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malical scientists grew al rales of around 
20 percent. Physical and life scientists 
accounted for nearly one-half (46 
percent) of total S/E doctorates. Social 
scientists (including psychologists) 
accounted for another 28 percent. The 
labor force includes individuals who 
are employed as well as those seeking 
employment. The labor force partici- 
pation rate (the ratio of the labor force 
to the total population) shows the 
fraction available for work. The esti- 
mated participation rate for S/E 
doctorate-holders exceeded 96 percent 
in 1978, a rate substantially above that 
for all college graduates (77 percent): 
the unemployment rate was only 1.1 
percent, a lower rate than that for those 
nondoctoral scientists and engineers. 
These high rates of participation and 
low rales of unemployment indicate 
that a very large fraction of S/E doc- 
torates (about 95 percent) is being 
utilized in the labor market, although 



not necessarily in S/E jobs. Roughly 85 
percent with S/E doctorates were 
actively engaged in S/E jobs. 



women 

employment 

Employment of women scientists and 
engineers with doctorates has been 
increasing at twice the rate of men since 
1973. Employment of men increased 26 
percent from 1973 through 1977 while 
women registered a 62-percent gain; 
and women's share of total doctorate- 
level employment increased from 7.7 
percent to 9.7 percent. 

This increase in the female share also 
occurred in each individual S/E field 
(chart 15). Although growth rales 
exceeding 100 percent occurred in the 
employment of computer specialists and 
engineers, women continue to represent 
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only a small fraction of doctorate-holders 
in these fields. Growth rates were also 
relatively large (over 100 percent) in 
the social science fields, which have 
traditionally included larger proportion 
of women (14 percent in 1977) than most 
other fields. 

The field distribution of women 
doctorates remains quite different from 
that of males. Women tend to be con- 
centrated in psychology, life sciences, 
and social sciences, while men tend to 
be concentrated in engineering and 
physical sciences (chart 16). Men and 
women S/E doctorates also differ in 
their primary work activities. Teaching 
continues as the dominant work activiliy 
of women. In 1977 about 38 percent of 
all such women reported this to be their 
primary work, a higher level than that 
for men (31 percent). A larger proportion 
of men were engaged in R&D activities 
in 1977 than women (45 percent vs. 32 
percent). 

n 
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Chart IS. Employed doctoral 
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bililbl women may lend lo enter and 
leave the labor force with more b 
(jiieney Ihan men, thereby experidncinji 
a liijilierlrictional unemployment rule. 
I'lnallVi women-even tliosL'witlidoc- 
torates-mav be victims of discrimiiiii- 
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fe-aclion projiriims initiated in 
recent rears. 



minorities 

employment 

Tlie employment characterislics of 
S/E doctorates difced among racial 



(!ni|)loyn]eiit 111 percent! than white!) 
ID percenlliiiul Asians |!)|)mt|, 
Patterns of primary worhctivity also 
differed anionic racial ^ruaps,pardy as 
a result of the field and sectoral dif^ 
forenciiii discussed above, A larger share 
laboiilliiiporcentlof eniploytid black 
S/Hdoctoraloiireiiorlfid teaching as tbeir 
primary work activity; tbis proportion 
is; somewhat hightir than whites [32 
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SOORCE: National Science Foundation; appendix 
tables B-1 9 aP(IB-23 



supply/utilization 

The 1977 popiilalion of approximately 



and Asians are especially striking, 
Examination by field reveals that 
employed black S/E doctorates were 



the social sciences. These fields 
accounted for about two-fifths (39 



Asians |)ercentl,The dissimilarity 
between blacks and Asians in their 
propensities to be in teaching reflects, 
in large measure, the relative concen- 
tration of blacks in academia, and Asians 
in business and industry. Sharp dif- 
ferences in sectoral concentration were 
also evident in involvement in M) 
activities; aboiit3()percentof!hel)lack 
S/E doctorate-holders were so engaged, 
compared with (i3percentamong Asians. 



supply/utilization 

About (i.3 percent of all doctorates 



employment, and only 11 percent of 
the Asiiin. Whites and Asians were 
concentratedinother fields, esjiecially 
environmental sciences and engineer- 



in 1077 (compared with 5 percent in 
1973|, Collectively, minorities accounted 
for about 13 percent of tlieU.S. jiopii- 
ns of Asian extraction (who 
.) percent of the racial 

minorities 1: 



32.11 women. About 90 percent were 
in the labor force in 1977, roughly the 
same rale as S/E males. 
The iinomploymeni rate (or v 
S/E doctorates remains su 
, above that tor men, a pattern similar to 
the sex differentials in unemployment 
found tor all scientists and engineers, 
in 1977, S/E men had an unemployment 
rate otOJ percent, while women hada 
rale of 3.4 percent. These rates have 
remained essentially unchanged since-. 
1973. ■ 

Several factors may contribute to this 
higher unemployment rale tor women. 
First, women tend to be concentrated 
in the social sciences, which typically 
exhibit higher unemployment rates than 
the natural sciences or engineering. 
Second, women, particularly those who 
are married, may have more stringent 
job ret] liirements-such as strong loca- 
tional preferences or hours of employ- 
ment-and therefore may spend more 
time searching lor the "righf job.' 
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about 3 percent for the Asians, The 
concentration of Asians in the engi- 
neering fields (31 percent) was piir- 



In 1977, blads represented about 8 



differences in sectoral employment 
patterns. Because of their concentration 
in social sciences, employment of black 
S/E doctorates is academically oriented; 
about 66 percent were so employed in 
contrast with about 58 percent for the 
whites and 49 percent for the Asians. 
Only about 15 percent of employed black 
S/E doctoratesworked in business and 



1 percent of the S/E doctorates. 
One of the reasons for this under- 
representation of blacks is their rela- 
tivelv higher e 
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school dro|)oiit rale for blacks was about 



forwhites|;'"andatthe college level 
the "survival" rale''' for black students 



especially smaller i 
percent]. Among other employment 
sectors, the distributions of racial groups 
were similar; however, blacks were 
more concentrated in 1 
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Chart 17. Characteristics of employed doctoral sclentlstslengineers by race: 1977 
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wasaljootl5percent|coniparedtoat)out 
Vu percent for white studentsl,*" 

Almostall(i)8percent|racial minori- 
ties with S/E doctorates were in the 
labor force in 1977. The labor force 
participation of racial minorities was 
slightly above that for whites (95 
percent], with no significant difference 
among the various minority groups. 

A comparison of the unemployment 
experience of minorities and non- 
minorities who hold 8/E doctorates 
reviiaLsrelativiily low rales and essentioi 
racial 



rales of whiles and all racial minorities-' 
were 1,1 percent and 1.5 percent, 



projected supply and 
uliiization 

In the early seventies, there was 
concern that a significant number of 



would be unable to find S/E eniploy- 
i concerns 



■lliiji.irtiiiniiiillliMllli iiiiilHiiitun St:nm\'iiWiil 
CdilHrlur iiiliiuliun Sl,ilhlii:s, Tlii' liiflyonciioflliufi 
{idtiiol Hitciiil (J()(;if)(isilifiii Hit lilini ('olli.f Wwim. 
m\ Mmmm*. Iiy l<iilii:fi I., ^.m \\\\\ Hiid K, 
Marlunl, SjiHcial l{i!jiiirl,'iiiri(iH|;ii.:i:|,Tlii! Haiiil 
(ioriiDrritmn, |aiiii,ir\ K\\ [WAmhv [l.S, 
(mvcrniiU'iill'niiiiiixlllfii.i;, H''l| 



supply 

NSF and the Bureau of Labor statistics 
(BLS| have projected a full-time doc- 
g between 
deighties; 
such a total, about 50 percent higher 
than that of 1977, would represent an 
annual growth rate of about 4 percent. 
In contrast, projections of the total 
civilian labor force [or thesame period 
[1977-851 indicate an average annual 
growth rate between 1.9 percent and 
2,3 percent, depi 



"Hii! iiiiHiii|)lijyniiiiil riiliis iil sqiariiin riiiiiiil ntiniirilv 
)ir(iii|is, (tsiiiicially liliicb anaArafiriciin Indians, must 
liii i[iliir|iriiliKl Ailli ciiiliiih, siiicii thust! nslifniitcsari! 
3iii)|i)i:l III siilisliiiilial sdnijilinn v,iriiiliilily. lliiis only 
,i|i^ri!)iiiit) niliis ol iini;iit|)l(iyiiii!nl (or iitinfiriiiej are 
(;iiiii|iiiitnl. • 



Ik 
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Thus. S/E doclorales are expected to 
be a larger share of our future work 
force. Subslanlial variation in growth 
is anticipated among the major S/E fields 
(chart 18). In general, the labor force 
for physical scientists and mathema- 
ticians is projected to increase relatively 
slowly— 30 percent to 35 fiercent over 
the 1977-87 period. 

Chart 19 outlines the gross flows into 
and out of the doctoral-level labor force 
for the NSF projections. The number 
projected to enter the full-time labor 
force (primarily new degree-holders) 
is estimated at 230.01)0 over the 1977-87 
period, while an estimated 94,000 are 
projected to leave (chiefly because of 
deaths and retirement), for a net gain 
of 13t),000. 

utilization 

As noted in earlier sections, practically 
all doctoral-level scientists and engi- 
neers in the labor force have been able 
to find employment. In 1977 only about 
5.2 percent were not in the labor force 



Chart 19. Derivation of full-time 
labor force of doctoral 
scientists/engineers: 1987 
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SOURCE: National Science Foundation; appendix' 
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Chart 18. Projected changes 
In supply of doctoral 

scientists/engineers by field^: 
1977-87 and 1976-85 

Percent 



Total 



Physical 
sciences 



Engineering 



Mathematical 
sciences 

Life 

sciences 

Social 
sciences 




^Changes lor NSF are from 1977 and 1987 and are 
based on the full-time labor force. For BLS, the data 
reflect changes In total employment from 1976 and 
1965. 

SOURCES: National Science Foundation; Bureau of 
Labor Statistics: appendix table B'26 



nnd only 1 percent were unemployed. 
However, a notable traction of the Ph.D. 
scientists and engineers have held 
non-S/E jobs (about 9 percent in 1977, 
most on a voluntary basis). By the 
mideighties approximately 14 percent 
to 17 percent (60,000 to 80,000) of all S/E 
doctorate-holders in the full-time S/E 
labor force may be'employed in non-S/E 
positions or may be unemployed (chart 
20). About 340,000 to 350,000 S/E doc- 
torates are projected to be employed 
full time in S/E-related positions by 
the mideighties, up by about two-fifths 
from the 245,000 in 1977. 

With the exception of engineering, 
BLS and NSF projections generally agree 
on the balance between supply and 
utilization in each field. BLS foresees a 
small shortage of doctoral engineers, 
while NSF projects that about 15,000, 
or 19 percent, of this group will hold 
non-S/E positions. The variation in 
forecasts results primarily from dif- 
ferences in projections of new degree- 



holders: the NSF model projects more 
doctorates than BLS. 

Accompanying the anticipated growth 
in utilization is a continued .shift away 
from the traditional dominance of 
universities and colleges as the major 
em[)loyers of S/E doctorate-holders. 
NSF projects that acachjinia may employ 
only 40 percenl of all full-time Ph.D. 
scientists and engineers by 1987, com- 
pared with 57 percent in 1977. This 
projected sectoral shift will be brought 
about largely through changes in the 
employment patterns of new doclorales. 
About 130,000 new S/E doclorales are 
projected to acquire full-time S/E 
positions between 1977 and 1987. NSF 
projects that only one-third of these will 
be employed by academic institutions. 
In c(]ntrast, about 35 percent of the new 
degree-holders are forecast to be 
employed in industry by 1987.-' 



'TliDso fi^un.'s iirt! nut strirtly (jiuiipariihli.'. iMicitu.st; 
tin.' \\\77 prupoi lions ini:lm!i? Ihusi! wurkin^ in ikjii-S/K 
positions. 



Chart 20. Projections of 
doctoral scientists/engineers in 
nonscience/engineering 
empioynient^ 

Percent 

- 10 0 10 20 30 



All fields 



Physical 
sciences 



Engineering 



Mathematical 
sciences 



Life 

sciences 



Social 
sciences 



^For NSF. data show estimated non-S/E utilization as 
percent of labor force for 1967. For BLS, data pertain 
to BStlmates of Ph.D's In traditional Jobs as percent of 
total Ph.D employment In 1965. 

^That Is, the supply of engineering Ph.D's Is projected 
to fall short of requirements. 

SOURCE: National Science Foundation; Bureau of 
Labor Statistics; appendix table B'30 
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chapter III 



the dynamics of s/e labor market 



The S/E labor market has undergone every phase of a traditional labor market cycle since the 
early fifties— from rapid increase in demand coupled with a smal' supply of workers in the 
fifties and early sixties, to an abrupt decline in demand in the late sixt: i and early seventies. 
I)«?mand for scientists and engineers began to grow slowly later in the stwenties, and current data 
(1979) indicate a continuing but moderate growth in jobs. 

The labor market for scientists and engineers operates as other marK do through the interac- 
tions of supply and demand. Exogenous shocks— such as business cr technological changes, 
international events, or changes in public programs and policies- ?r the etiuilibrium of 

these markets, thereby creating supply/demand imbalances. Movem* . , toward equilil)rium 

occur with appropriate changes in supply or demand. These changes a ui; ved in the flows of 
scientists and engineers among jobs, regions, and industries; between woi k a. . nonwnrk activities: 
and among work activities and occupations. 



highlights 

• Between 1974 and 1978 the number 
of bachelor s degrees granted in science 
and engineering declined 6 percent, and 
the number of S/E doctoral degrees 
granted declined by 7 percent. In 
contrast, the number of master's S/E 
degrees increased by 4 percent. 

• Not all S/E-degree recipients actually 
enter the S/E work force. In 1978 only 
38 percent of those who earned bache- 
lor's degrees one or two years earlier 
were employed in S/E jobs. A significant 
proportion (about 20 percent), however, 
were attending graduate school on a 
full-time basis. 

• Only 28 percent of bachelor s-degree 
recipients worked in the occupation of 
their major two years after graduation, 
while approximately four-fifths of those 



earning doctorates were working in such 
occupations. The nu mber of recent S/E 
graduates at all degree levels working 
in S/E jobs represented about 4 percent 
of the S/E labor force in 1978. Individuals 
receiving degrees in engineering, 
computer sciences, and chemistry show 
the greatest affinity between field of 
degree and field of employment; those 
receiving degrees in psychology, social 
sciences, and mathematics show the 
least affinity. 

• Both continuation- and completion- 
rate behavior are reflected in the 
ratio of the number of S/E doctorates 
awarded to the number of S/E bachelor s 
degrees awarded seven years earlier. 
This ratio declined from 12.0 percent 
in 1970 to 6.4 percent in 1978. 

• The S/E labor market demonstrates 
a notable amount of occupational 
mobility. About 175, OUO persons who 



were qualified and working as scientists 
and engineers in 1972 had moved to 
either managerial or other non-S/E jobs 
by 1978. 

• Movement out of the total labor force 
represents another source of outflow 
from the S/E labor market. Currently, 
about 37,000 scientists and engineers 
leave the labor force entirely each year. 
This annual outflow represents less than 
2 percent of the 1978 S/E labor force. 

• Between 1978 and 1980 the S/E 
population is expected to grow by about" 
240,000 (9 percent) to approximately 3 
million. Life scientists are expected to 
show the largest relative growth (15 
percent), and engineers the smallest (7 
percent). The supply of scientists and 
engineers is forecast to increase between 
1978 and 1980 more rapidly than the 
number who will be working in. S/E 
jobs. 

15 
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s/e flows 



Chart lil tracus ihu flows within thtj 
S/E labur markul. Thesu fluws act as 
eciiiilihratin.u fijrces in the marketplanj 
by limiting the duration of imbalancus 
and providing the self-rii^htin^ mech- 
anisms needed to bring supply and 
demand into balance. Such mechanisms 
signal labor market conditions to in- 
dividuals making career plans to those 
responsible for recruiting activities, 
those engaged in planning academic 
programs, and to persons responsible 
for developing Federal policies relating 
to science and technology. 

'I'he three flows examined in detail— 
the entrants of new graduates to the 
labor force, occupational mobility, and 
separations from the labor force— form 
the bulk of the supply changes in S/E 
labor markets. The flows not dealt 
with — reentrants of scientists and engi- 
neers from outside the labor force, en- 
trants and reentrants from the non-S/E 
labor force, and immigration and emi- 
gration — are relatively small compo- 
nents of the total flows and are not ex- 
pected to assume major roles in the 
future. Where possible, attempts are 
made to establish causal links between 
the flows and exogenous variables 



which crealLul ihe ili.seiiuilibriuin cnn- 
dition.s In which these flows respundml. 
Finally, buseil un an analysis uf the 
flows outlined, eslimiites uf the lUliO 
supj)ly and utilization of scientists and 
engineers are presented. 

new entrants 

Persons receiving S/E decrees are a 
potential source of su])ply to the S/E 
labor markets. The number earning S/E 
degrees, however, is not identical to the 
supply of new S/E workers. For various 
reasons, some who receive S/E degrees 
do not enter the S/E labor force. In 
some occupations, graduate education 
is usually aprerequisitefor employment. 
Some S/E baccalaureates seek to enter 
professional schools in such fields as 
medicine, law. and business. Almost 
all those taking the medical school 
admission test have undergraduate S/E 
degrees (92 percent in 1977-78), -Mn the 
same year. 46 percent of those taking 
Ihe graduate business school admission 
tests held S/E degrees. The proportion 
of jDersons earning undergraduate S/E 



(hjgniL'SSiit'king In enter business schools 
has increasnil in recent years. 

In analyzing the flow uf new graduates 
to the S/F labor market, two key 
variables are lb(i numbers of S/E 
degrees granted, and the transition from 
school to work by those earning S/E 
degrees. Two iinpurliinl asfiects of 
degree production are the resjjonsive- 
ness to labor market and demographic 
conditions, and the S/E field compo- 
sition. 



market and demographic 
factors and overall 
degree production 

Young persons making education and 
career decisions are sensitive to the 
state of Ihe labor market.-" A positive 
relationship has been found between 



•AmtTuMn .Assuuiatinn i)f MtMiiu.il (Julh.'jiir.s. MtMin.ui 
Sf:/i(Mi/ /\iiniis.si»n RiniutrvnuintH, ( '.S .A. ami Conuiiu. 
]5Jr.M|U'.i.shi[i>,Mun. IJ.C. liJ7i)). pp. n-f). «). 



Kiliic;.)linn.jl Ttislin^ S<.'rvi(H?. uiipubli.sluMl iljtd 
|Prun:»'liin, \.\ \ Hrtu<?rn l«l7M-74 and lurii-r?. tht; 
prupurliini uf n.tlur.il S/K hadiijhir'.s-dL'^riMj ri?[:ipii;n{s 
hiking ihii lir.ulu.Mi- Unsini?.ss Scfini)! Aiiministralion 
h?sl n).s»' frnm \\i ]u;rmn\ lo 'M\ pcrutml. 

"Fiir niorij liulailiMi iliscus.siuns (jf Ihis snhjccl. see 
Kn;hanl H. VrvaiiyAU. I'hr Morkat for Colhi^n AIunpovv«r 
(C.imhriii^i!, M,iss.: Harvard I Jnivcr.sity Pri^ss. 1971): 
"Supply .mil Salary Ail j u.slmtMUs lo-iht? (^fiaii^^inx 
S»;i»Milifii; M.mpuwur Market. Physics liMB-75." .Afin'riuan 
i'.VAituuiuc }\f'vii>\v. M.in:h 1975; anil "A Co\)\\{'.U Mudul 
uf Supply and Sl.irtin^^ Salary of N<?w Kii^inuors." 
Imiustriui unii l.uUm lU^latitms /Un-nnv. janviary 1976. 



Chart 21. Occupational labor market flows 
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Chart 22. Proportion of new science/engineering 
graduates employed in occupation coincident 
with their field of highest degree: 
1976 graduates in 1978 
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SOURCE: National Science Foundation: appendix tables B-37a and B 37b 



the number uf sludonls pursuing and 
earninj^ duj^roos in ii .spticific f iuld, and 
salaries and other indicalurs uf relative 
economic opportunities in the field. 
Thus, when demand in a field exceeds 
supply, as evidenced by rela lively high 
Starling salaries or intensified recruit- 
ment activity, more students are likely 
to select that field of study. Over time, 
however, the supply of these additional 
entrants may exceed demand. Relative 
salaries will then decline, as will 
recruitment activities, and in turn, these 
signals will result in fewer persons 
entering the field's educational and 
training programs; then the processes 
will Start over again. 

Engineering fields provide a clear 
example of repeated oscillation between 
"shortages'* and ''surpluses.** In addition, 
recent research suggests similar oscil- 
latory patterns in the fields of physics, 
mathematics, and chemistry.-' 

According to recent labor market 
indicators (chapter 1), job and salary 
opportunities remain relatively strong 
for engineers and computer specialists. 
Employment and salary statistics for 
recent S/E graduates confirm this 
impression. A follovvup survey of those 
who received bachelor's and master's 
degrees in 1976 revealed that bachelor s- 
de^^ree graduates in computer sciences 
and engineering had the highest per- 
centages employed in 1978 in the field 
of their degrees— B5 percent and 80 
percent, respectively. The next highest 
field, chemistry, had less than 50 percent 
of its bachelor's-degree recipients 
employed as chemists (chart 22). Engi- 
neering and computer sciences are 
also among the top fields with respect 
to both levels and rates of change in 
Starting salaries. (See table on right.) 

Intertwined with market factors are 
demographic factors — specifically the 
number of persons in the "baccalaureate- 
age** population (persons roughly 22 
years of age). Between 1967 and 1970 
the number of 22-year-olds increased 
from about 2.8 million to 3.5 million; 
this rise represents an average annual 
growth rate of 6.6 percent. From 1970 to 



• See Richard B. I'reeman and (onalhan Leonard. 
"Autaregressive Degree Patterns; Evidence of Endo- 
genous Cycles in the Market," Industrial Relations 
HHsnarch Association, /'roceeciings of the Thirteenth 
Annuo/ Winter Mfwtinn, Oecember 29-30. 1977, pp. 13-14. 



1976, population growth in this age group 
slowed to an average annual rate of 1.6 
percent. This deceleration in the rate 
of growth of the "baccalaureate-age" 
population partially explains the de- 
celeration in the rate of growth in total 
(i.e., S/E and non-S/E) degrees granted 
at all levels, observed since the mid- 
sixties. The deceleration in the rale of 
growth of total degrees at all levels, 
should, in turn, partially be reflected 
in a deceleration in the rate of growth 
in S/E degrees (charts 23 through 25). 
Moreover, anticipated trends in the 
population of 18-year-olds, from which 
college entrants are drawn, suggest 
further deceleration and possible 
decline in degree production in the 
eighties. The number of 18-year-olds 
increased by more than 8 percent 
between 1967 and 1976 and is expected 
to peak in 1979 by more than 15 percenf 
through 1986. 

The various market forces and de- 
mographic factors just discussed are 



reflected both in total degree production 
and in the number of S/E degrees. 
Between 1974 and 1978, the number of 
S/E bachelor's degrees awarded de- 
clined by about 6 percent. In contrast, 

Percent in average monthly salary offers 
to bachelor's-degree candidates In 
selected fields: 1973-74 to 1976-77 

Average nr^onthly 



Curriculum 


salary offers 


Percent 
Change 


1973-74 


1976-77 


Business 


$ 803 


$ 927 


15 




691 


810 


17 


Social sciences 


737 


887' 


20 


Engineering 










1.042 


1,389 


33 


Civil 


967 


1,185 


23 


Eiectrical 


986 


1.245 


26 




1.001 


1.286 


28 


Agriculturai sciences 


785 


924 


18 


Bioiogicalsciences . . 


720 


882 


22 


Chemistry 


884 


1.102 


25 


Computer sciences . . 


915 


1.123 


23 




874 


1.073 


23 



' Based on^ata in CPC Salary Survey. 

SOURCES: CPC Salary Survey, Final Report July 1976 
hndJuly 7978 (Bethlehem, Pa.: College Placement Coun- 
cil), p. 3. 
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the numluir hiul inurn lliiin (hiiiblud 
l)«lwt'tin HIHI) cincl 1971). anil incniasud 
by ulmusl H3 perconi bulwoun U)7l) und 
1974. 

In 1978 about lIBH.OOl) bachelor's 
(bi^rfiiis wuro granted in science.* und 
cnj^inK»erin.4. In acUlilion. ahoiil Sfi.niJO 
master's (bj^rees and 17.001) doclorules 
were granted in S/E fieUls. However, 
unlike the patterns of the number of 
S/K bachelor's degrees, which show a 
decline starting in 1974, the number of 
S/E master's degrees leveled off from 
1973 to 197Han(l began to climb again in 
1977 (churl 24). The pattern in the 
number of S/E doctorates was similar 
In that of S/E bach^ilor's degrees. After 
climbing steadily, but at a decreasing 
rate, the number peaked in 1973 and 
begun to decline. By 197H the number 
of S/E doctorates grunted was about 7 
percent below 197'J levels (chart 23). 

These trends also have implications 
for the share of total degrees in ail S/E 
field.s. At the bachelor's level this share 
was relatively stable at slightly above 



'M) i)ereenl until 1970, when it began 1(3 
decline gradually (chart 23). By 197H, 
S/E bachelur's degrees represented 
about 29 percent of the total. For S/E 
master's degrees, the trend in shares 
declined steadily from 19H5, when it 
stood at 30 percent, until 197(i, when it 
rested at slightly more than 17 percent 
(chart 24). This trend was primarily the 
result of the dramatic decline in the 
share of engineering degrees, which 
dropped by more than 30 percent. A 
slight increase (2.7 percent) occurred 
between 197B and 1978, but it is too 
soon to conclude from the statistics that 
the trend has reversed itself. Such a 
judgment must wait until several more 
years of data are available for analysis. 

For S/E doctorates, the trend in shares 
roughly paralleled the trend exhibited 
by S/E master's degrees, declining from 
(i4 percent in 19B5 to 34 percent in 1976 
and increasing slightly in 1977 and 1978. 
Again, the recent evidence for S/E 
doctorates is insufficient to support the 
conclusion of a trend reversal. 



the propensity to attend 
graduate school 

Both the number (jf S/E degrees 
granted and S/E dcjgrees as a jiroportion 
of all degrees are ihjclining. Moreover, 
projected demographic trends (]iartic- 
ularly in the si/.c* of the college-age 
poj3ulation) suggest that these declines 
will continue in the near future. An 
examination of the propensity of S/E 
baccalaureates to attend graduate school 
provide atlditional information on the 
nature of these declines. 

The ratio of first-year S/E advanced 
degree enrollment lu S/E bachelor's 
degrees granted during the previous 
academic year suggests that the pro- 
pensity to attend gradr* Ue school is 
declining. For example, in the fall of 
1963, the ratio amounted to about 0.65 
per S/E bachelor's degree one year 
earlier. This ^'continuation rate" de- 
clined to about 35 percent in 1973, and 
rose slightly between 1973 and 1976. 
when it hovered around 40 percent. 



Chart 23. Bachelor's degrees awarded in science/engineering by field 
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SOURCE: National Science Foundation: appendix table B-31 
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Chart 24. Master's degrees awarded in science/engineering by field 
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Chart 25. Doctoral degrees awarded in science/engineering by field 
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There weru, uf ajiirsu, viiriiilians amon^ 
Ihu majur fluids of scunicu (chart 2(3 
and appendix lable \^-^4\, The drup in 
"conlinualion rales" is not so pro- 
nounced in non-S/E fields. 

The decline in continuation rates is 
also reflected in the number of S/E 
doctorates awarded, which peaked in 
the early seventies. Both continuation 
and completion rate behavior are 
reflected in the ratio of the number of 
S/E doctorates awarded to the number 
of S/E bachelor's degrees awarded 
seven years earlier.-'' This ratio declined 
from 12.0 percent in 1970 to about 6.4 
percent in 1977 (chart 27]. 

s/e degree fields 

Earned degrees in the broad S/E fields 
have shown different growth rates over 
both the long and the short terms. 
Between 1960 and 1978. for example, 
bachelor's degrees awarded in engi- 
neering increased by about 25 percent 
(from 37.800 to 47,400), while the number 
of degrees awarded in the social sciences 
increased by almost 400 percent (from 
31.500 to 120.500). Degrees in the physical 
and mathematical sciences peaked 
earlier than did degrees in the social 
sciences. The data in chart 30 indicate 
that personsbegan electing not to enter 
or complete graduate study in science 
and engineering (except social sciences) 
in the mid- to late sixties. 

Between 1975 and 1978, bachelor's 
degrees in the physical and environ- 
mental sciences increased by about 11 
percent, while social science degrees 
declined by about 13 percent. These 
short-term variations seem to reflect 
relative changesin opportunitiesin these 
fields. Thus, a surplus of physical 
scientists in the early seventies resulted 
in the production of fewer degrees in 
this field in the midseventies. When 
relative opportunities subsequently 
improved, the number of students 
entering physical science programs rose 
again. These students received bache- 
lor's degrees in the late seventies. 



\\'ali«iniil Hfsi;.»r<;h Council. ,Sunifnury Rfiporl. 
DncUtrfttf /{(.'cipinnts from Unittid SlaUis Universities. 
Annii.jl K.'port (1908-78} (WashlnKtnn. [3.C.. 1969-79). 
Median tim« liipsi? ht;lwtjen ren^Mpl J)f Ij.iccalaureale 
ami fincforafij ik'KrfMss throuKh this period fnr S/E 
(l»K:torat(} mcipjunls has \nnsn abuui 7 years (tabic 21. 



Chart 26. Graduate school entry rates of science/engineering 
bachelor's-degree recipients by field 
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transition from school 
to work 

More investmenl in schooling in a 
field is associated with a greater degree 
of attachment to the field and to science 
and engineering in general. While only 
one-third of the bachelor's-degree 
recipients worked in their fields of study 
two years after their graduation, four- 
fifths of the doctoral degree-holders 
obtained jobs in their fields, during a 
period when such persons faced limited 
openings of "appropriate" academic and 
research positions. 

Chart 28 presents an overview of the 
transition made by recent S/E bacca- 
laureates from school to work. In 1978 
only 38 percent who graduated one and 
two years earlier were employed in 
science and engineering, while 46 
percent held non-S/E jobs. A significant 
proportion (21 percent), however, was 
attending graduate school on a full-time 
basis. When these students are excluded 
from the analysis, a somewhat different 
picture develops. For those employed, 
about 45 percent held S/E jobs. Persons 



Chart 27. Science/engineering 
doctoral degrees as a percent 

of science/engineering 
bachelor's degrees awarded 
seven years earlier 




1962 '64 '66 '68 '70 '72 74 76 '78 



SOURCES: National Science Foundation; National 
Center for Education Statistics: appendix table B-35 
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with (lej^rnus in ihf} naluriil sciuncns 
and t'nj^inuurinj» (willi a widjj varialiijn 
among S/E fields) showed a siynificanlly 
greater propensity for obtaining jobs in 
S/E fields than did those with degrees 
in the social sciences. 

Chart 1^2 shows the proportion of 
employed 197B bachelor's- and master's- 
degree recipient:: who, in 197fl, were 
employed in their fields of study.-'' The 
differences in field retention of new 
graduates, by level of degree, seem to 
stem from labor market conditions and 
general hiring practices. Chemists, 
engineers, and computer specialists had 
high field retention rales at the bachelorV 
degree level. Graduates in these fields 



•New .S/E (hn:l(ir.Uir riM;i(»icnls »ini i;xcliJ(l<:<l from 
ihis tli.m:u.ssi(»n lH?c»ni.s»! tht? l«ir>{<! tnujority hiive oniurtJiJ 
nccuiMtums rt^liitml In their field of xlutly wilhinit re^iird Kj 
iahur marki.'t conditions 



were often employed by private indus- 
try, which has not placed as great an 
emphasis on graduate degrees a.s have 
other sectors— particularly academia, 
Entry-level positions in fields such as 
physics, mathematics, psychology, and 
the social sciences havii typically 
required graduate education, especially 
in the seventies, when labor market 
conditions enabled employers to raii^e 
their hiring standards. During this pe- 
riod,*" some doctorates were being used 
to fill positions formerly held by 
nondoctorates, or new positions that 
could have been filled by nondoctorates, 
or new positions that could have been 
filled by nondoctorates in the preceding 



'■'NiJiional Scitsnce Kijimdalion. \utmnul Paltfrns of 
H^tO liusiiurcv.a: Fundu Alunpoiver in ihe Dnittui 
.SrutifS. lM-»3-77 (NSF77-alH).p.2n iind W53-78'7U jNSF 
7H-aia|, p. (Washinxiun. l],C,; U.S. UovernmenI Printing 
(JfficL-l. 



Chart 28. Selected characteristics of 
1976 science/engineering bachelor's-degree 
recipients in 1978 
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decade. These upgrading t(3ndencies 
may reflect the Increasing complexity 
of these jobs, but market conditions 
apparently are also at work, 

Men and women entering the labor 
market after graduation had essentially 
the same patterns of retention and 
mobility between field of study and 
employment. Men, however, showed a 
greater propensity to enter engineering 
fields from the natural sciences. Part of 
this difference may reflect the greater 
concentration (within the natural 
sciences) of men in the physcial (rather 
than the life) sciences. Women who 
received master's degrees in psychology 
were more apt to enter non-S/E occu- 
pations than were men, but there were 
no differences in the affinity between 
field of study and employment between 
men and women at the doctorate level." 

Chart 29 relates the numbers receiving 
a degree in a specific field to the number 
of new S/E-degree recipients who enter 
that occupation.'- The ratio of these two 
numbers (expressed in percentage 
terms) is used as an index of market 
conditions for new degree recipients, 
Values near 100 suggest a balance 
between the jobs and new S/E graduates 
in that field. However, jobs are not 
necessarily filled by persons with 
degrees in a given field. Fields with 
values that exceed 100 suggest an excess 
of graduates to jobs; those with values 
below 100 suggest that graduates from 
other S/E fields are entering the occu- 
pation in significant numbers. For 
example, the index for physics is about 
200 for both bachelor's and master's 
degrees, showing that for every 100 
persons with either of these degrees in 
any S/E field finding jobs as physicists, 
about 200 persons received degrees in 
physics. The extremes in chart 29 are 
represented by social scientists and 
computer specialists. The number who 
received degrees in social sciences is 
six limes the number (from all S/E 
fields) who found social science jobs. 
In contrast, the number with degrees in 



SOURCE: National Science Foundation; appendix table e-36 



" For a iliscussiun of new entrants see, National Science 
I-oundation. "Kmployment Pallerns of Recent Entrants 
into Science and Enji^ineering. ^'Reviews of Dcta on 
iicience Hesources. No, 32 (Vi^ashin,«ilon. D.C.; U.S. 
Government Prinlinx Office, june 1978). 

'-Nu allowance has been made for non-S/E graduates 
(excluding doctorates) who may have ol)lMined S/E johs. 
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Chart 29. Science/engineering Job market for science/engineering- 
degree recipients by field and degree level: 1976 recipients In 1978 
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SOURCE: National Science Foundation; appendix table B-37 



computer specialties was about one-half 
the number who found jobs in this field. 
However, when the closely associated 
fields of mathematics and computer 
sciences are combined, relative bal- 
ance between degrees and jobs becomes 
apparent. 

Other entrants 

Along with the new S/E graduates, 
other sources supply the S/E labor 
market: Entrants from outside the S/E 
labor force, entrants from outside the 
general labor force: and, finally, immi- 
grants who have the requisite experi- 
ence and education to become scientists 
or engineers. Data on these flows are 
incomplete and these inflows are not 
discussed in this report. 



occupational mobility 

Mobility patterns operate on both the 
debit and credit sides of occupational 
supply. Although there are many aspects 
of mobility— industrial, geographic, anid 
occupational — this assessment is con- 
cerned with occupational mobility. 
Occupational changes are a way for 
the labor market to equilibrate supply 
and demand, especially in the short run. 
Throughout the seventies,*' NSF has 
been following a longitudinal sample 

" National Scienco h*aunc\i\Vwn, Chnractnristicsof Iht^ 
Nutionol Somphi of Scinntists and En^ineors. 1974. Part 
i. Demographic and Educational (NSK 75-333): Part 2. 
Employment (NSF-76-323); Part 3. Geographic (NSF- 
76-330) (VVashin^lan. D.C.: U.S. Government Printing 
Officel: Characteristics of Experienced Scientists and 
Engineers. 0)76 (Detailed Statistical Tables) (NSF 78-305) 
and 1.978 (NSF 79.:J22) (Washington. D.C.) 



of scientists and engineers who were 
queried about their labor market 
experiences. Although many (70 per- 
cent) changed jobs, only 20 percent 
changed their occupations. Of those 
changing occupations, one-fourth re- 
mained within the S/E labor force, 
one-half moved to management posi- 
tions, and the remainder went to non-S/E 
jobs. Chart 30 summarizes the 1972-78 
movements from S/E occupations to 
other S/E management, and non-SE 
occupations. The data show that about 
26 percent moved to other occupations— 
10 percent to other S/E fields, 9 percent 
ol management jobs, and 7 percent to 
other non-S/E occupations. Doctoral- 
level scientists were less occupationally 
mobile than were nondoctorates, Engi- 
neers in general were less occupation- 
ally mobile than were scientists: how- 
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(jvor iill spocialtios, Ihn innhilily piitlorii 
of nri^intjor.s (Icxks nol rnlloul flows 
imion^ tin^i jinorln^ sptJciiiltioH, lin^i- 
mMir.s w'iiVi) iilso inonj iipl ihiin scidnlisls 
to I)tM:t)ini! iiiiinij^dns .iiul, vvilhin (Mi^i- 
lumrin^. this I«mu1<mI t(» ha \vuuv ainon^ 
(MiMin«MU\s ill iht) hiicholor's-do^roo lovtil 
lluin iiinon^ olhors. Ainoii^ Iho HciunlisLs, 
nujllniiniiticiiins worti lln) most oaciipii- 
linnijlly niohilc;. Tlujm vvos a slnjn^ flow 



Chart 30. Occupational 
mobility of scientists/ 
engineers: 1972-78 
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froin nuUhiMiuilics, ii fiold now in low 
(loiMiuul, lo lh(i coiopiilor riolcLs, which 
ha\'(j riJconlly showM slron^ doinaiuh 
'Thoro was litllo inovoinonl holwoon 
(Mi^inoorin^ iuul Uu) Hcioncos. Most 
iJO^iiunirH who ohan^inl oooiipiitiooH 
Wi)ot iiilo nuina^oinonl johs. I^'inidly, 
Ih(MM) wijro only sli^hl dirforoiujos 
iuMwiMMi nion and woinon in Iha do^roa 
of occupalional inohility. 

losses to the s/e 
labor market 

Jobs vacaUnl through dualh and 
PLMironuJOl, or "allrilion," r<jpr(iHonl ono 
of Iho chiof Hourcos of opporliinitius' 
for now entrants, In n Aork force 
characterized by steach iong-term 
growth iind a balanced a^i: distribution, 
atlrition from deaths and retirtfnenls 
wouhl amount lo about "5 percent 
annually (based on a 40-yeiir working 
life). In recent S/E hih^jr markets, 
however, there have been disnropor- 
tionately fewer older workers because 
of the rapid expansion of jobs in the 
fifties and sixties- Calculations made 
with unpublished Buroau of Labor 
Statistics data suggest that attrition in 
the late seventies probably amounted 
to approximatoly 1.5 perce ^it of the S/E 
labor force. Thus, with h current S/E 
labor force of i.pproximntely 2.5 million, 
about 37,oan should be leaving each year 
because ol c^eal^ and retirement- 
Estimated attritiou rates vary forspecific 
occupations, ranging from 2.5 percent 
for mining engineers— a slowly growing 
occupation in the sixties and early 
seventies — less than 1 percent for 
computer specialists. 

S/E attrition rates depend on three 
factors— age distribution, life expec- 
tancy, and length of time people choose 
to work. With regard to age, a sharp 
rise in S/E attrition rates may result 
around 1990, when many of those 
scientists and engineers who started 

"The Honjau nf I.iilmr Statistics information applies 
s^iparation ratos l)y aK») for all mon and women in the 
labor force to the a«e (!i.stril)Ution l)y sex of each 
occupation. Therefore, the III.S rales do not reflect any 
possible differences l)etween separation patterns by 
a«e for .scientists and ennineers us compared to all 
workers. See. for example. Howard N. Fullerton. jr..*" A 
New Typo of Working Mfe Table for Men," Monthiy 
l.uborilevieiv(|ulyUJ72). 
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work iluriOM Ihi' nflios roiich nMirainonI 
ago, Idfo (isiiiintancy, |)roi)al)ly lha loafil 
imporlani laclor, may lowar allrilion 
nlighlly i)ocdiiH<J of iIuj slighl diKa'ouHiJ 
in ag(J->sp(H:ill(: probiihililius of doulh. 
Polonlially mora iminodialo and nig- 
inficanl offocis on iiltrilion could come 
from cimngos in the longth of limtJ lhal 
sciouliHiH aiiid (jnginuors (diooso lo 
riimain in tlvt; lid)or foroo. 

SlaliHlicssiunv a bujnd toward lowered 
raliromanl aga. According to uapub- 
lihhed HbS data, the continuation of this 
Irond couhl, by ilsoli', iuld one-half a 
pereontagcj point to Ibo imnual 1,5 
porcont atlrition raltJ of the S/Ii work 
iorco by U)H5. The trend may be counter- 
act(Ml, bovvov(M\ by the passage of 
Federal legislation and by ibe slate of 
the economy, In 19711 Congress passed 
the Age Discrinunation in Employment 
Act Amendments, which prohibit com- 
pulsory retirement before age 70, Since 
the amendments will enable some older 
scientists and engineers lo work more 
years, a decrease in attrition could result. 
Moreover, price inslabililies coupled 
with annual inflation rales exceeding 
10 percent make potential retirees 
uncertain of the future purchasing 
power of their pensions, and this 
uncertainty makes these people reluc- 
tant lo opt for early retirement. 

The net effect of these factors on 
future S/E labor force attrition rates is 
difficult to assess. In view of the state 
of the economy, however, it is doubtful 
that the trend toward lowered retire- 
ment age will continue. Thus, one might 
expect a stable or a slowly decreasing 
rate of attrition in the S/E labor force 
during the eighties and nineties, stem- 
ming largely from retirement behavior 
in the eighties and the changing com- 
position of the labor force in the nineties. 

estimates of 1980 
s/e labor market 
conditions 

The S/E labor market flows just 
presented provide the basis for esti- 
mating the 1980 level of S/E supply. 
Levels of S/E utilization are more 
difficult to estimate because of the 
uncertainties surrounding the expected 
health of the economy in 1980. 
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supply 

TlitJ S/hl popiiliition for IflMt) Ih (ihII- 
(iiiitod at (ilinoHt :i inlllio^i, iihoiil (I 
porcdUl iihiJvn (joinpuriihlo 10711 IdvoIh. 
I)y ciiiupiiriNou, tlio U.S, population liO 
to \h\ yoiirs oT a^^o i.s projiiclod to riso hy 
only fi porcunl li(Mvv(K»n \\)7i\ (ind lOliO. 
ThiiH, (in iiujrotiHin^ly I Mir frat)lion of 
duj Niilion'H human i njrotj.s i.s ux- 
ptHMod lo havo S/li skills. 

Untvvtion U)7H and lUbO iho lar^oHl 
ruliUivo ^rovvjli Ih o.stimatud for lifo 
scionlists (up ahout 15 porcontj. Kngi- 
nours ar(i projoclod lo show Iho lonsl 
amounl of rolalive growth (7 porcenl) 
()V(H' iho .samci puriod (chart 31). 

AlinoHt all inciXpoi'ioncud unlranl,s to 
the national S/Esupply are procluctsof 
Am(?rican universities and colleges. 
Experienced vvorkers enter science and 
engineering from non-S/E fields by 
immigration and upgrading of techni- 
cians. Most new scientists and engineers 
leave school and enter the labor force 
with only baccalaureate preparation, 
NSF estimates that total degrees 
awarded at this level will remain roughly 
constant between 1978 and 1980. Within 
this total, shifts in the shares held by 
each field are anticipated. Degrees in 
the life sciences are projected to 
continue their steady, long-term climb 
l)etweon 1978 and 1980, and engineering 
baccalaureate totals are expected to 
reverse their decline of recent years. 
Conversely, NSF projects continued 
decreases in the number of baccalaure- 
ates in the .social and mathematical 



Chart 31. Supply of aclentlato 
and engineers: 1976, 1970, 
and 1980 
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SOURCE.' National Science Foundation; appendix 
table 6*40 



sciences. Bachelor's degrees in the 
physical sciences are not expected to 
change significantly between 1978 and 
1980, because greater female partici- 
pation in this field may roughly counter- 
balance declining male totals. 

Since 1974 the flowof foreign scientists 
into tlie S/E population under current 
U,S. immigration policies has been 
small— less than 9,000 per year. Only in 
engineering have relatively large num- 
bers been able to gain admittance. From 
1975 through 1977, about 5.000 foreign 
engineers were admitted annually. The 



' Nati«»niil Scuincjr iMJiindnlion. Pmjt'ctions of Science 
arul h'i\}it{uu>nn^ IhirAarutns Supp/y onii I Ilili/AiUon; 1982 
ami im? (\SK7<|.:i()3) (VV.i.shin^lnn. D.C: l/.S. Ouvfjrn- 
riK-nl Prmtinv! Office. in7<)) 



" NIaliuniil Sciunco Fuundution. husod on dutn from 
tht: U.S. Immigriition iind Naturulization Service. 



pr())n(;|(ul H^hl inarkt^l ((hauiuid ONOoods 
Mupply) in thl» fitdd Miiotihl pnnnil 
ootupHrahlo iu)inh(M\M of lininiHranl 
onginours lo continuo lo tHUnr, In 11)00, 
inuuigralion is nol tjxpooltul lo ificroaso 
HuhHianliidly from curronl IovoIh or 1,001) 
or lo>SH in oaoli of lha f(Uir l)road ft(d(ls 
of soioaoo, 

l.ossD.s to Iho H/H population rosull 
from raliromoni, dtjalh, iind ohnuHOH in 
hd)()r niark(j| slaluH of solonliHiH and 
onHiuourH who, hocaiuso of ohan^OH in 
work ii(;liviti(j,s and profossional idon- 
tification, iiro no lon^or considortjd part 
of tho S/K population. A more rostrictod 
estimattj of losses can bo dorivod by 
including only labor force attrition; that 
is, thoHo no longtir in tho aclivo labor 
force becauso of death or rotiromont, 
An estimated 75,000 scionti.sts and 
engineers are expected to be in this 
category between 1978 and 1980. 

Utilization 

Because of the expected slowdown 
in economic activity in 1980, growth in 
S/E employment between 1978 and 1980 
is not likely to continue the 4-percent 
growth rate that wasobserved over the 
1976-78 period. Given the expected 
9-percent growth in supply between 
1978 and 1980, the gap between S/E 
labor force and S/E utilization can 
thus be expected to widen from the 17- 
percent level estimated in 1978, Because 
of uncertainties concerning the timing 
and magnitude of the business downturn 
expected before the end of 1980, it is 
difficult to estimate how much the gap 
will widen. For similar reasons, no 
attempt has been made to estimate 
employment levels or non-S/E utiliza- 
tion rates by broad field. 
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appendix a 

technical notes 



concepts and definitions 

Estimates of the number, type of 
employer, primary work activity, and 
general economic and demographic 
characterists of scientists and engineers 
are derived by integrating several 
sources representing the following three 
groups: 

Group 1 — Experienced scientists and 
engineers (excluding holders of doc- 
torates), defined, first, as having worked 
as a scientist or engineer or in a related 
occupation, at the time of the 1970 
Decennial Censusof Population; second, 
must have passed two of the following 
three criteria to have been included in 
estimates subsequent to 1970: (a) occu- 
pation in science or engineering, (b) 
highest degree held in science or 
engineering (c) professional identifi- 
cation as scientist or engineer. 

Group 2 — New entrants to science and 
engineering, defined as having received, 
after 1970, a master's degree in mathe- 
matics, biological science, psychology, 
economics, sociology, or other social 
science; or held a bachelor's degree in 
any of these fields and was employed 
in science and engineering; or held a 
baccalaureate in any of the other S/E 
fields. 

Group 3— Doctoral scientists and 
engineers, defined as having received 
a doctorate in science or engineering, 
or having received a doctorate in 
non-S/E fields but employed in an S/E 
position. 

These estimates are developed as part 
of the National Science Foundation's 



Scientific and Technical Personnel Data 
System (STPDS). 

The STPDS include three basic data 
collection activities which relate to the 
three groups outlined above. 

Group 1— The Experienced Sample 
o/ScjenlJs(s and Engineers consisting 
of about 50,000 individuals (3.5 percent 
sample), was drawn from those scientists 
and engineers who were in the employed 
labor force at the time of the 1970 
decennial census. Information on this 
group was collected in 1972, 1974, 1976, 
and 1978 by the Bureau of the Census. 

Group 2— The iVewEntrantsSurveys 
are designed to measure the magnitude 
and characteristics of scientists and 
engineers who have entered the S/E 
labor force since the 1970 decennial 
census. Samples (about 2 percent) of 
the graduating classes of 1971, 1972 and 
1973 were surveyed by the Laboratory 
for Research in Higher Education, 
University of California, Los Angeles, 
in 1974. The classes of 1974 and 1975 
were sampled (about 2 percent) and 
surveyed in 1976 by Westat, Inc. In 1978 
Westat, Inc. conducted surveys of the 
1972 and 1976 classes (about 2 percent). 

Group 3— The Roster of Doctoral 
Scientists and Engineers, maintained 
by the Commission on Human Re- 
sources, National llestjarch Council 
consists of all known doctoral scientists 
and engineers in the Unitud States 
starting with those of 1930. The roster 
serves as a panel from which a sample 
of about 60,000 scientists and engineers 
(20 percent sample) covering the years 
1934-76 were selected to provide data 
on the doctoral population of the Nation. 



Occupation/field of science 
or engineering 

Data on field of science or engineering 
are derived from responses to questions 
on the various surveys described above. 
The various questionnaires are repro- 
duced in the publications listed under 
"Data Sources" below. 

Major fields of sciences included in 
the broad fields, e.g., physical sciences, 
are: 

Physical sciences: Chemistry, physics, 
astronomy, and other physical sci- 
entists including metallurgy. 

Environmental sciences: Earth, atmos- 
pheric and-oceanographic sciences 
including geophysics, geology, 
seismology, and meteorology. 

Life sciences: Agricultural, biological 
and medical sciences (excluding 
those primarily engaged in patient 
care). 

Mathematical sciences: Mathematics 
and statistics. 

Social sciences: Economics, includ- 
ing agricultural economics, sociol- 
ogy, anthropology, and all other 
social scineces. 

Computer specialties. 
Engineering. 

Data on field of employment are 
derived from responses to questions 
which request — based on employment 
specialties lists included with the 
questionnaires — the name of the spe- 
cialty most closely related to the re- 
spondent's principal employment. Those 
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who sulo(;( nn nmploymont spociully no! 
in HCitnicn or ouKinonrin^ iiro oHHi^nod 
(0 i\ (U)U\ nl' HciuDcn or nniiiiioorin^ hmn] 
on (ho fiold ol' (hnir clo^roo nnd (lor 
(horn) with lo»s (han u Ph.U.) profoHHiooal 
snir i(h)ii(il'i(ni(ioiu 

primary work activity 

DaUi pruHuntnd on Iho work activilios 
of S/l'Vs roproHonl iho primary vv(»rk 
(i(:livilio» of individuals and aru dorivud 
fr(j(n rosponHus to a Hurios of ([uustions 
on Ihu Hurvoy InHlriunonlH which tiHk 
Iho irnhviihials to provido: (1) a porconl 
chHtribulion of ihoir work limo among 
approximaloly 10 to 15 nclivilios liHlud 
on Iho variouH inHlrumonls as of a 
,sp(M:ifi(: roforufioo wook: and (2) to 
spocify Ihuir primary work activity, 

Other variables 

information on other economic and 
demographic variables such as type of 
employer, race» sex, t \c . are based on 
individual responses to survey ques- 
tions. The various survey instruments 
used by the Division of Science Re- 
sources Studies are similar. 

reliability of scientist and 
engineer estimates 

Since the dula on scientists and 
engineers are derived from sample 
surveys, the estimates are subject to 
both sampling and nonsampling errors. 



The Hiiinido viHnd for a Hurvuy in only 
one of a laigo ninahur of poHHihIo 
Haiuphm of tho HatDo hI/o that oould have 
boon sohu^tod tusing the Haino Hiunplu 
doHign, Mvon if Iho Haino (|U(JHlionnair() 
and ioKtrthillons wore UHod, llui oHiiinalo 
froM) oiich of Ilia saaiples would differ 
from oiich other, 'I1u) deviation of a 
sample oHtimale fron) Iho average of 
all possible Hamplos hs defined aH 
Humpling error, The standard error of a 
survey oslimulo allompis to provide a 
ineasuro of this variation and thus, Is a 
measure of iho pronision with which 
iin estimulo from Iho snmplo npproxl- 
nuitos tho iiverage results of all possible 
sam[)les. Information on standard errors 
for the nuijor S/E chita series used in 
this report ciin be found in the appro- 
priate publications listed below, 

Nonsampling errors can he attributed 
to muny sources: inability to obtain 
information about all cases, definitional 
difficulties; differences in the inter- 
pretation of questions; inability or 
unwillingness to provide correct infor- 
mation on the part of respondents; 
mistakes in recording or coding the 
information; and other errors of col- 
lection, response^ processing, coverage, 
and imputation. Nonsampling errors are 
not unique to sample surveys, since they 
can. and do, occur in complete canvasses 
as well. No systematic attempt has been 
to identify or approximate the magnitude 
of the nonsampling errors associated 
with the estimates of scientists and 
engineers presented in this report. 



data sources 

Uotails on survey methodH, eoverage, 
e()n(^opi«'ii definitions, and r(diidjillty of 
the oHtinuitos aM,so(:iatod with the 
iibovo-montionod data are contained in 
thoHo (nimplote NHI-' reports as,sooial(ul 
with oiieh aspijot of tlujH/H labor forccj. 

Soo the following for doseripllons of 
diita: 

(Jh(n'a(:l()ri,s|i(:s nf IJoelorol SciontiHis 
(UkI KnHin(j(?r« in (he IJnilod Stales, 
im (Detailed Statistical 1'ablus) 
(NSI' 7U-30(i), 

Characteristics of Experienced Sc/en(iflls 
and /'.'ngineers, 1976 (Detailed Sta- 
tistical 'l\d)les) (NSF 7H-a()ri), 

llevievvs of Dula on Science Hesourcea, 
No. 3a, "Employment Characteris- 
tics of Recent Science and Engi- 
neering Graduates: The Effects of 
Work Experience. Advanced De- 
grees, and Business Cycles" (NSF 
80-311), 

U.S. Scientists and Engineers: 1978 
(Detailed Statistical Tables) (NSF 
80-304), 

For a brief description of each survey 
and copies of the survey instruments 
see: A Guide To NSF Science Resources 
Dale, available from Editorial and 
Inquiries Unit, Division of Science 
Resources Studies, (L-611) National 
Science Foundation, Washington, D,C. 
20550. 
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enced scientists and engineers 
by field, sex. and race: 1974, 
1976. and 1978 33 

B-10. Median annual salaries of experi- 
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Table B^1, Solentlata and onolneora by (lelcl, employmenl atatua, nncl aox: 1974, 1976, and 107P 















1070 


1070 


1U74 


1070 


1076 


1074 


1070 


1070 


Toial, Hit (iQkl^ 

Mon 

Wnmon 


2,401,000 
2,20f),000 
2UU100 


2,705,000 
2,466,000 
260,000 


2,741,400 
2,47ft,a0Q 
200,100 


2,200,000 
2,104,700 
103,300 


2,461,700 
2,240.000 
211,700 


2,507,000 
2,270,400 
237,200 


103,000 
100,300 
33,600 


264,100 
216,000 
30,300 


233,000 
204,000 
20,000 


Phymcni HHionliQla 

M«n 


247,000 
22/,20() 
20,700 


200,000 
264,100 
20,fi00 


264,000 
231,000 
22,000 


200,600 
100,000 
10,000 


237.30<") 
2)6,000 
21,600 


210,700 
200,700 
10,000 


41,400 
37,300 
4,100 


43,300 
30,300 
6,100 


37,000 
31,100 
6,000 




101,000 
01,000 
20,000 


110,200 
07,200 
22,000 


107,000 
00,000 
10,000 


04,600 
70,000 
1 3,000 


02,200 
70,000 
10,200 


00,000 
71,000 
10,000 


10,600 
10,400 
0,100 


10,000 
11,200 
0,000 


10,000 
10,200 
1,000 




170,000 

1 ar),40o 

04,000 


170,000 
1411,600 
36,400 


237,600 
104.000 
42,700 


107,100 
136,400 
31,700 


173,600 
130,600 
34,000 


234,000 
103,000 
40,600 


2,000 

(1) 
2,000 


0,400 
4,000 
2,4(X1 


2.000 
000 
2,100 




70,000 
73.700 
5,300 


05,700 
70,300 
6,400 


00,000 
72,200 
Q,fl00 


71,600 
67,100 
4,400 


77,400 
73,000 
4,400 


73,000 
66,200 
7,800 


7,600 
6,600 
000 


8,300 
6,300 
2,000 


6,000 
6,000 
000 




1,291.600 
1,264,000 
6,700 


1,375,2(X3 
1,366,000 
8,300 


1,300,400 
1,374.000 
21,700 


1 ,220,600 
1,224,200 
4,400 


1,200,000 
1,201.000 
7,000 


1,206,000 
1,204,600 
20,500 


63,000 
60,700 
2,300 


107,200 
105,000 
1,300 


111,300 
110,100 
1,200 




266,000 
214,100 
51,000 


314,100 
253,300 
60.000 


327,600 
255,400 
72,200 


243,400 
197,400 
46,000 


206,300 
232.700 
53.700 


205,800 
231,500 
64,300 


22,600 
16,700 
5,000 


27,000 
20,600 
7,200 


31,800 
23,000 
7,000 




109,300 
64,200 
25,100 


122,900 
92,300 
30,700 


131,700 
95,700 
36,000 


94,000 
73,000 
21,000 


105.700 
60.000 
25.700 


123,200 
91,100 
32,100 


15.300 
11,200 
4,100 


17,200 
12,300 
4,900 


6,500 
4.600 
3.000 




217,000 
164,000 
53.000 


237,200 
179,200 
56.000 


205.100 
162,600 
42,200 


192,400 
147,100 
45.300 


211.400 
162,100 
49,300 


166,500 
150.600 
37.800 


24,600 
16.900 
7,700 


25.600 
17.100 
6.600 


16.600 
12.200 
4,400 



'Too few cases to estimate. 

NOTE: Detail may not add to total because of rounding. 
SOURCE: National Science Foundation 



Table B-2. Scientists and engineers by field, labor force status, and sex: 1974, 1976, and 1978 





Total employed 


In S/E 


Outside S/E 


Unemployed but seeking en 


Tployment 


Field 


1974 


1976 


1978 


1974 


1976 


1978 


1974 


1976 


1978 


1974 


1976 


1978 


Total, all fields 

Men . 
Womon 


2.24B.200 
2.072.100 
176.100 


2.377.200 
2. 199.900 
197.200 


2,473.200 
2.241.700 
231.500 


NA 
NA 
NA 


2,090.300 
1.914.500 
175.900 


2.091.900 
1.914,400 
175.900 


NA 
NA 
NA 


286.800 
265.600 
21.300 


381.300 
284.300 
97.000 


39.800 
32.600 
7.200 


74,600 
60.100 
14,500 


34.400 
28.700 
5,700 


Physical scientists 


201.400 
185.500 
15.900 


227.400 
207.500 
19.900 


212,400 
197.400 
15.000 


NA 
NA 
NA 


189.400 
176.400 
13.100 


184.700 
174.400 
10.300 


NA 
NA 
NA 


38.000 
31.100 
6.900 


27.600 
22.900 
4.700 


5,100 
4,400 
700 


9.900 
8,400 
1.500 


4.300 
3.400 
1.000 


Mathematical scientists 

Women 


B2.6O0 
B9.300 
13.500 


88.300 
72.700 
15.600 


Ba.400 
70.900 
17.500 


NA 
NA 
NA 


85.700 
70.300 
15.300 


42.900 
38.100 
4.800 


NA 
NA 
NA 


2.600 
2,300 
300 


45.600 
32.700 
12.800 


1.700 
1,300 
400 


3.900 
3.300 
500 


1.400 
900 
500 


Computer speciaSsts 


166.200 
134.900 
31.300 


172.300 
138.700 
33.600 


234.000 
193.400 
40.600 


NA 
NA 
NA 


167.200 
134.400 
32.700 


231.400 
191.100 
40.300 


NA 
NA 
NA 


5.200 
4.300 
900 


2.500 
2.200 
300 


900 
500 
400 


1,200 
800 
400 


600 
600 
100 


Men 

Women 


69.100 
64.800 
4.300 


74.800 
71.100 
3.700 


72.200 
64.600 
7.700 


NA 
NA 
NA 


52.000 
49.900 
2.100 


62.400 
57.500 
5.000 


NA 
NA 
NA 


22.900 
21.200 
1.600 


9.900 
7.100 
2.700 


2.400 
2.300 
100 


2,600 
1.B00 
700 


1.700 
1.600 
100 


Men 


1.212.600 
1.208.300 
4.300 


1.240.700 
1.234.000 
6.700 


1.268.400 
1.248.500 
19.800 


NA 
NA 
NA 


1.123.400 
1.117.600 
5.800 


1.201.200 
1.183.400 
17.800 


NA 
NA 
NA 


117.300 
116; 500 
900 


67.200 
65.100 
2.100 


16.000 
15.900 
100 


27,200 
26.900 
300 


16.700 
16.000 
700 


bfe scientists 

Men 


236.600 
193.400 
45.200 


277.500 
226.000 
51.400 


291.000 
227>800 
63.200 


NA 
NA 
NA 


224.900 
176.400 
48.500 


201.800 
165.600 
36.200 


NA 
NA 
NA 


52.600 
49.600 
2.900 


89.100 
62.100 
26.900 


4.800 
4.000 
BOO 


8.600 
6.600 
2.200 


4.900 
3,800 
1.200 


Psychologists 

Men 


89.600 
71.500 
18.100 


97.800 
76.700 
21.100 


120.900 
89.700 
31.200 


NA 
NA 
NA 


84.200 
64.600 
19.700 


71.200 
58.200 
13.100 


NA 
NA 
NA 


13.500 
12.100 
1.400 


49,700 
31.500 
18.200 


4.400 

1.500 
2,900 


8.000 
3,300 
4.700 


2,300 
1.400 
900 




187.900 
144.500 
43.400 


198.300 
153.200 
45.200 


186.000 
149.500 
36.400 


NA 
NA 
NA 


163.600 
124.900 
38.700 


96.200 
89.000 
7.200 


NA 
NA 
NA 


34.700 
28.300 
6.400 


89.800 
60.500 
29.300 


4.500 
2.700 
1.800 


13.100 
9.000 
4,200 


2.500 
1,100 
1,400 



NA: Not available 

NOTE: Detail may not add to total because of rounding. 
SOURCE: National Science Foundation 
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Table B-3, Scientists and engineers by field, sex, and type of employer: 1974, 1976, and 1978 





Total 


Business A industry 


Educational 
institutions 


Federal 
Government 






^11 other' 




Field 


1974 


1976 


1978 


1974 


1976 


1978 


1974 


1976 


1978 


1974 


1976 


1978 


1974 


1976 


1978 


Total, all fields 
Men 
Women 


2.072,100 
176.100 


2.377.200 
2.179 900 
197,200 


2,473,200 
2,241 .700 
231,500 


1 376.200 
1 313.800 
62.400 


1 .433, 100 
1,362,600 
70.500 


1 .528. too 
1.445.300 
82,700 


341,300 
288.200 
53.100 


370,700 
312.100 
58.600 


380.800 
304,800 
76.000 


189.100 
175,500 
13.600 


205.600 
189,700 
15,900 


205,800 
187,300 
18.600 


34 1 ,500 
294,500 
47.000 


367.800 
315,600 
52,200 


358.400 
304.600 
54.000 


Physical scienlists 
Men 
Women 


20 1 .400 
185,500 
15,900 


227,400 
207 500 
19 900 


21 2 400 
197.400 
15.000 


98,000 
89,300 
8,700 


108.700 
99,000 
9,700 


n 6,300 
108,400 
7,900 


47.400 
44,200 
3.200 


54.100 
49.400 
4.700 


55,500 
51,500 , 
4,000 


19.600 
18.800 
800 


22,800 
21,100 
1,800 


18.000 
16,900 
1,100 


36,400 
33,200 
3,200 


4 1 ,700 
38 000 
3,900 


22.600 
20.500 
2,100 


Maihematical scientists 
Men 
Women 


82,600 
69,300 
13.500 


RR inn 
72.700 
1 5.600 


88,400 
70.900 
17.500 


32,000 
27.000 
5.000 


33,600 
27.900 
5,700 


34.200 
25,600 
8,600 


31.900 
28.100 
3.800 


34.600 
29.800 
4,800 


35,100 
28.600 
6.500 


7.900 
6.100 
1,800 


8.700 
6,600 
2.100 


9 400 
8 800 
600 


1 1 .000 
8.100 
2.900 


1 1 .300 
8,400 
3,000 


9.700 
7.800 
1.800 


Computer speciaiisis 
Men 
Women 


I RR pnn 
134.900 
31 300 


1 72 300 
138 700 
3 3 600 


9n Qnn 
193.400 
40.600 


1 21 600 
99.100 
22.500 


125,900 
101.600 
24.300 


1 73,000 
145,100 
27.800 


13.400 
10.600 
2 800 


13,800 
10,900 
2,900 


17 900 
13.900 
4,000 


13,900 
11.300 
2.600 


14,300 
1 1 600 
2,800 


14,600 
12,300 
2,300 


1 7.300 
13.900 
3.400 


18,200 
14.600 
3,800 


28.800 
22.300 
6.600 


Environmental scientists 
Men 
Women 


69. too 
64.600 
4.300 


74.800 
71 too 
3.700 


72.300 
64.600 
7.700 


36,200 
34.800 
1.400 


40.400 
38.900 
1,500 


40,400 
36.000 
4.400 


10.100 
9.100 
1.000 


11 ,100 
10.500 
600 


12.900 
11.300 
1.600 


10.600 
9.600 
1.000 


1 1.100 
10,500 
600 


10,400 
9.500 
900 


1 2 , 1 00 
M.200 
900 


12,200 
11.200 
900 


8.600 
7.900 
700 


Engineers 
Men 
Women 


1 ,2 1 2,600 
1,208,300 
4,300 


1 .240.700 
1.234.000 
6.700 


1 ,268.400 
1.248.500 
19.800 


939.600 
936,700 
2,900 


959,700 
955,100 
4,600 


985.400 
969.100 
16.300 


43.100 
42,900 
200 


43,900 
43,600 
300 


48.700 
47.700 
900 


95.100 
94.700 
400 


97.500 
96.900 
700 


90.600 
89.200 
1.400 


134.800 
134.000 
800 


139.500 
138.400 
1.100 


143.700 
142.500 
1.200 


Ufa scientists 
Men 
Women 


238,600 
193.400 
45.200 


277,500 
226,000 
51 400 


291,000 
227.800 
63.200 


89,500 
78.000 
1 1,500 


102.000 
88,300 
13.700 


86,400 
77,300 
9.100 


75.300 
56.300 
19.000 


86,100 
65,500 
20.700 


94.400 
65.500 
28.900 


17.900 
16,000 
1.900 


25.600 
23,100 
2,500 


41.800 
35.500 
6.400 


55.900 
43.100 
12.800 


63,700 
49,000 
14,600 


68.200 
49.600 
18.800 


Psychologists 
Men 
Women 


89,600 
71.500 
18,100 


97.800 
76.700 
21.100 


120.900 
89,700 
31,200 


17.700 
14,100 

3.600 


18.700 
14,800 
3,900 


31.600 
28.500 
3.000 


39.300 
33,700 
5.600 


42,900 
36.100 
6,700 


55.300 
36,000 
19.400 


5.100 
4.500 
600 


5.400 
4,700 
700 


4,000 
3,100 
900 


27 500 
19,200 
8,300 


JO 700 
21,200 
9 600 


29,900 
22,100 
7.900 


Social Scientists 
Men 
Women 


187,900 
144,500 
43,400 


198.300 
153.200 
4 5,200 


186,000 
149.500 
36,500 


41.600 
34,800 
6,800 


44.100 
37,000 
7,100 


60,800 
55,300 
5,600 


80,800 
63,300 
17,500 


84,300 
66.300 
17.900 


61.300 
50,200 
1 1.100 


19.000 
14,500 
4.500 


20.000 
15,300 
4.700 


17,000 
12.000 
5.000 


46,500 
31,800 
14.700 


49,900 
34, V,"? 
15,400 


46.700 
31.900 
14.900 



' Includes nonprofit organizations; military; State, local, and other government; other and 
no repofl. 

NOTE; Detail may not add to total because of rounding. 
SOURCE: National Science Foundation 



Table B-4. Scientists and engineers by field, sex, and type of employer: 1978 





Total 


Business' 


Educational 


Nonprofit 


Federal 


Military 


State and 


Other 


Other 


No 


Field 




industry 


institutions 


orgs. 


Govt 




local gov t 


govt 




report 


Total, all fields 


2,473.200 


1.528.100 


380.800 


80.000 


205.800 


20.600 


145.300 


58.300 


16.600 


37.600 


Men 


2.214.700 


1.445.300 


304.800 


60.500 


187.300 


20.300 


122.400 


55.500 


10.800 


35.100 


Women 


231.500 


82,700 


76.000 


19.600 


18.600 


200 


23,000 


2.800 


5.900 


2.500 


Physical scientists 


212.400 


116,300 


55.500 


7.900 


18.000 


700 


5.200 


4.400 


700 


3,700 


Men 


197,400 


t08.400 


5t.500 


7.000 


16.900 


700 


4.600 


4.100 


600 


3.500 


Women 


15.000 


7,900 


4.000 


900 


1.100 


0) 


600 


300 


100 


200 


Mathematical scientists 


88.400 


34.200 


35.100 


3.100 


9,400 


800 


3.300 


1,500 


(1) 


1.000 


Men 


70.900 


25,600 


28.600 


2.600 


8.800 


700 


2.300 


1.300 


(1) 


900 


Women 


1 7.500 


8.600 


6.500 


500 


600 


(1) 


1.000 


200 


0) 


100 


Computer specialists . 


233,900 


173,000 


17,900 


11.100 


14.600 


2.900 


6.800 


3.700 


1.100 


3.200 


Men 


193.400 


145,100 


13.900 


9.000 


12.300 


2.700 


4.100 


3.500 


800 


2.200 


Women 


40.600 


27.800 


4.000 


2.000 


2.300 


200 


2.700 


300 


300 


1.000 


Environmental scientists 


72.300 


40.400 


12.900 


1.100 


10.400 


100 


4.900 


1.800 


100 


600 


Men 


64,600 


36.000 


11.300 


1.000 


9.500 


100 


4.400 


1.700 


100 


600 


Women 


7.700 


4.400 


1.600 


100 


900 


(1) 


500 


100 


0) 


(1) 


Engineers 


1.268.400 


985.400 


48.700 


17.900 


90.600 


1 1 .600 


52.900 


34.700 


3.000 


23.600 


Men 


1.248.500 


969,100 


47.700 


1 7.800 


89.200 


1 1 .600 


52.600 


34.300 


3.000 


23.200 


Women. 


19.800 


16.300 


900 


too 


1.400 


0) 


300 


400 


(1) 


400 


Life scientists 


29 1 .000 


86.400 


94.400 


18.500 


41.800 


1.800 


31.400 


4.200 


8.700 


3,600 


Men 


227.800 


77.300 


65.500 


9.700 


35.500 


1.800 


27.700 


3.500 


3.900 


3.000 


Women 


63.200 


9.100 


28.900 


8.900 


6.400 


(1) 


3.800 


700 


4.800 


600 


Psychologists 


120.900 


31.600 


55.300 


10.200 


4.000 


2.200 


13.200 


1.700 


2.000 


700 


Men 


89.700 


28.500 


36.000 


7.800 


3.100 


2.200 


8.700 


1.400 


1.400 


600 


Women 


31.200 


3,000 


19.400 


2.400 


900 


(1) 


4.500 


300 


600 


100 


Social sctentists 


186.000 


60.800 


61.300 


10.200 


17.000 


500 


27.600 


6.200 


1.000 


1.200 




149.500 


55.300 


50.200 


5.600 


1 2.000 


500 


18.000 


5.700 


1.000 


1.100 


Women 


36.500 


5.600 


11.100 


4.600 


5.000 


(1) 


9.600 


500 


100 


100 



'Too few cases to estimate 

NOTE Detail may not add to total because of rounding. 
SOURCE National Science Foundation. 
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Table B-5. Scientists and engineers by field, sex, and primary work activity: 1974, 1976, and 1978 





Total 


Research 


De 


veiopment 




Management' 


Teaching 


Other* 


Field 


1974 


1976 


1978 


1974 


1976 


1978 


1974 


1976 


1978 


1974 


1976 


1978 


1974 


1976 


1978 


1974 


1976 


1978 


Total, all fioids 
Men 
Women 


2.248.200 
2.072.100 
176.100 


2.377.200 
2.179.900 
197.200 


2.473,200 
2,241.700 
231.500 


210.400 
180500 
29,800 


231 .700 
197,600 
34.100 


278.000 
230,600 
47.300 


ion cnn 

371,500 
9.000 


J9b.4UU 

386,100 
10.100 


407 300 
393,500 
13.800 


544.800 
520,500 
24,300 


573.400 
546,600 
26.800 


623,100 
596.000 
26.900 


223.700 
188.800 
34.800 


237, 1 00 
202.300 
34.800 


225.200 
1 79,900 
45.200 


888.900 
8 1 1 .000 
78.000 


938.700 
847.600 
91.300 


940.000 
841.700 
98.300 


Physical sciontisis 
Men 
Women 


201.400 
185.500 
15 900 


227 400 
207,500 
19.900 


212.400 
197.400 
15.000 


54.400 
48.900 
5,500 


62,700 
55 400 
7,400 


66.500 
59,700 
6,800 


24,500 

1.600 


27,600 
25,900 
1.800 


28,000 
26.400 
1,600 


31.200 
30.500 
700 


36,200 
35,000 
1,200 


45.600 
44,300 
1,300 


29.800 
27,900 
1,900 


32.900 
31.000 
1.900 


25.800 
24.400 
1.400 


61.500 
55,300 
6.200 


67.900 
60.200 
7,700 


46.500 
42.600 
3.900 


Mathennaticai 
screntists 
Men 
Women 


82 800 
69 300 
13.500 


68 300 
72.700 
15.600 


88.400 
70.900 
17 500 


4 800 
4.400 
400 


5,500 
5,000 
500 


12.700 
10,400 
2 300 


6.200 
6,000 
200 


6.700 
6.300 
400 


3.600 
3,600 
(M 


11.400 
9.200 
2.200 


12.400 
9.800 
2.600 


15.400 
14,600 
800 


25.000 
20.900 
4.100 


28,200 
23,600 
4,700 


29,300 
25,600 
3,700 


35.400 
28,800 
6.600 


35.500 
28,000 
7.500 


27.600 
16,800 
10.800 


Computer 
specialists 
Men 
Women 


166 200 
134 900 
31.300 


172.300 
138 700 
33 600 


233.900 
193 400 
46.600 


2.300 
t.900 
400 


2,300 
2.000 
400 


5.700 
5.300 
600 


20.900 
1 7.300 
3.800 


21,300 
1 7.500 
3.700 


28.200 
23,700 
4,400 


27,300 
23.600 
3,700 


27,900 
24.000 
3.800 


34,300 
31.700 
2,600 


2.600 
2.200 
400 


2.700 
2.300 
400 


6,700 
5,600 
1.100 


113.100 
89.900 
23.200 


1 18.200 
92.900 
25,400 


159,000 
127,100 
31.900 


Environmental 
scientists 
Men 
Wom«n 


69.100 
64.800 
4 300 


74800 
71 10O 
3.700 


72.300 
64 600 
7.700 


1 4.900 
13.300 
1.500 


15,900 
14.700 
1,300 


20.600 
17,700 
2,800 


2,700 
2.500 
200 


2.800 
2.700 
100 


5.500 
5.300 
200 


12,100 
11,900 
200 


13.500 
13.200 
200 


11.600 
11.200 
400 


6.500 
6.000 
400 


6.500 
6,100 
300 


6,300 
5.900 
400 


33.000 
31.100 
2.000 


36.200 
34.400 
1,800 


28.400 
24.400 
3.900 


Erx}ino*Trs 
Men 
Women 


1 212.600 
1.208.300 
4.300 


1.240 700 
1 234 OOO 
6 700 


1.268 400 
1 24 8.500 
19.800 


48.300 
47.900 
400 


49.500 
48.800 
600 


50.300 
48,300 
2.000 


319.900 
318.200 
1.700 


328.100 
325.900 
2.200 


327.800 
323.700 
4.200 


362.600 
361,900 
700 


369.800 
369.000 
800 


372,600 
370,600 
2,000 


31.300 
31.300 


31.800 
31.800 


25.100 
25.000 
100 


450,500 
449,000 
1,400 


461.600 
458.700 
2.800 


492.700 
481.100 
11.600 


Life scientists 
Men 
Women 


238.600 
193.400 
45 200 


277 500 
226,000 
51.400 


291.000 
227.800 
63.200 


59.400 
43.400 
16.000 


67,600 
49,500 
17,600 


89.400 
63,900 
25.300 


2.400 
2,000 
400 


4.800 
4.200 
600 


9.300 
6.800 
2.500 


39.300 
33.700 
5.600 


49,100 
42.700 
6,400 


69,800 
61,600 
8,300 


42.700 
32.700 
10,000 


46,600 
37.000 
9,700 


56.100 
37.500 
1 8,500 


94.800 
81,700 
1 3 1 00 


110.000 
92,800 
1 7 200 


66.500 
57,900 


Ps yc hto 1 is ts 
Men 
Women 


89.600 
71.500 
18.100 


97.800 
76.700 
21,100 


120.900 
89.700 
31.200 


8,300 
6,300 
2,000 


9.200 
6.800 
2.400 


11.400 
8,200 
3.200 


(') 

C) 


400 
300 
100 


500 
300 
200 


13,400 
11,200 
2.200 


14.700 
12,200 
2,500 


20.500 
16.000 
4,400 


22,400 
18,300 
4.100 


23.500 
19.400 
4.100 


29.100 
17,600 
11.500 


45.500 
35,700 
9.800 


50.000 
38,000 
12.000 


59.400 
47.600 
11.800 


Social scientists 
Men 
Women 


187 900 
144.400 
43.500 


198.300 
153,200 
45.200 


1 86.000 
149.500 
36.500 


18.000 
14.400 
3,600 


19,400 
15,400 
4,000 


21.600 
17.200 
4,400 


3,900 
2.600 
1.300 


4.700 
3.400 
1.300 


4.400 
3.700 
700 


47,500 
38,500 
9.000 


50,000 
40,700 
9.300 


53.300 
46,000 
7.300 


62.700 
49.500 
13,200 


64.900 
51,300 
13.600 


46,900 
38.300 
8,600 


55.800 
39.500 
16.300 


59,300 
42.200 
17.000 


60.000 
44,300 
15.400 



'Includes management of R&O. ^Too few cases to estimate. 

includes consulting: production /inspection; reporting, statistical work, computing; other NOTE : Detail may not add to total because of rounding, 

activitjes and no report. SOURCE: National Science Foundation 
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Table Scientists and engineers by field, sex, and primary work activity: 1978 



Field 


Research and development 


Management 


Teaching 


Consulting 


Production/ 
inspection 


Reporting. 

statis. 

work, 
uum puling 


Other 

awllVllloo 


No 
report 


Total 


Basic 


Applied 
research 


Development 


Total 


Of R&D 


Other 
R&D 


Total, all fields 


685,300 


132.400 


145.600 


407.300 


623.000 


228.200 


394.800 


225.200 


122.800 


353.200 


307.000 


118.600 


38,400 


Men 


624.100 


104.900 


125.800 


393,500 


596.000 


218.400 


377.700 


179.900 


113.800 


338.400 


247.500 


107.500 


34,500 


Women 


61,100 


27,500 


19.800 


13.800 


269.000 


9.800 


17.100 


45.200 


8.900 


14.900 


59.500 


1 1 . 1 00 


3,900 


Physical scientists 


94,500 


32.500 


33.900 


28.000 


45.600 


28,600 


1 6.900 


25.800 


3.900 


27.600 


7.900 


3.500 


3,600 


Men 


86.100 


28.300 


31.400 


26.400 


44.300 


28.000 


16.300 


24.400 


3.300 


25.500 


7.100 


3.200 


3.500 


Women 


8.400 


4.300 


2.500 


1.600 


1.300 


600 


600 


1 400 


600 


2.100 


800 


300 


100 


Mathematical scientists 


16.300 


7.300 


5.400 


3.600 


15.400 


6.800 


8.600 


29.300 


1.800 


2.600 


20.900 


1,100 


1.200 


Men 


14.000 


7.200 


3.200 


3.600 


14.600 


6.500 


8.100 


25.600 


1.700 


2.600 


10.300 


1.100 


1.100 




2.300 


100 


2.200 


(1) 


800 


300 


500 


3 700 






10,600 


V ' / 


200 


Computer specialists 


33.900 


1.000 


4.700 


28.200 


34.300 


14.300 


20,000 


6.700 


1 1 .500 


9.200 


128.400 


5.900 


4,000 




29.000 


1,000 


4.300 


23.700 


31.700 


13.200 


18,500 


5.600 


9.800 


8.500 


101.700 


4.700 


2,400 


Women 


5.000 


100 


500 


4.400 


2.600 


1.100 


1.500 


1 100 


1 700 


700 


26 700 


1 .200 


1,600 


Environmental scientists ... 


26.000 


7.500 


13.100 


5.500 


1 1 .600 


4.500 


7.100 


6.300 


3.800 


8.400 


10.700 


4.200 


1,300 


Men 


23,100 


6.800 


10.900 


5.300 


1 1.200 


4.200 


7.100 


5.900 


3.800 


7.000 


8.400 


4.100 


1,100 


Women 


3,000 


700 


2.100 


200 


400 


300 


(1) 


400 




1 400 


2.200 


100 


200 


Engineers 


378.100 


8.500 


41.800 


327.800 


372.600 


125.200 


247.400 


25.100 


67.500 


257.300 


94.400 


52.000 


21.500 


Men 


372.000 


8.200 


40.100 


323.700 


370.600 


123.800 


246.800 


25.000 


67.000 


252.000 


89.700 


51.000 


21.400 


Women 


6.200 


300 


1,700 


4.200 


2.000 


1.300 


600 


100 


500 


5 000 


4.700 


1 .000 


100 


Life scientists 


98.600 


59.500 


29.900 


9.300 


69.800 


22.500 


47.300 


56.100 


7.700 


33.400 


9.100 


13.000 


3,300 


Men 


70.700 


40.100 


23.800 


6.800 


61.600 


19.300 


42.300 


37.500 


6.800 


30.700 


6.800 


1 1 .000 


2.600 


Women 


27.900 


19.300 


6.000 


2.500 


8.300 


3.200 


5.100 


1 0.3UU 


900 


2 600 


2.400 


2.000 


600 


Psychologists 


11.900 


4.000 


7.400 


500 


20.500 


7.800 


12.600 


29.100 


18.100 


6.000 


10,200 


24.100 


1.000 


Men 


8.500 


2.500 


5.700 


300 


16.000 


6.200 


9,800 


17.600 


14.300 


4.400 


6,800 


21,300 


800 


Women 


3.400 


1.500 


1.700 


200 


4.400 


1.600 


2.800 


1 1 .500 


3,900 


1.500 


3.400 


2.800 


200 


Social scientists 


26.000 


12.100 


9.400 


4.400 


53.300 


18.500 


34.900 


46.900 


8.500 


8.800 


25.400 


14.800 


2,500 


Men 


20.900 


10.800 


6.400 


3.700 


46.000 


17.200 


28.800 


38.300 


7.100 


7.800 


16.700 


11.100 


1,600 


Women 


5.100 


1.400 


3.000 


700 


7.300 


1.300 


6.100 


8.600 


1.300 


1.000 


8.600 


3,600 


900 



^Too few cases to estimate. 

NOTE: Detail may not add (o total because of rounding. 
SOURCE: National Science Foundation. 
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Table B-7. Salaries and annual growth rates for 
professional, technical, and kindred workers and 
scientists and engineers: 1974-78 



Year 


Professional, technical and 
kindred workers 


Scientists and engineers 


Salaries 


Percent growth 


Salaries 


Percent growth 


974 




$22,800 




$19,300 




975 .. 




24.600 


7.9 




9.2 


976 




25.600 


4.1 


23,000 


92 


977 




27.700 


8.2 




8.7 


978 .. 




29.400 


6.1 


27,200 


8 7 



NOTE Annual rates of growth are not adjusted lor inllalion. 
SOURCE. National Science Foundation and Department of Labor 



Table B-8. Median annual salaries of 1972 science/ 
engineering degree recipients by field and level of 
highest degree: 1978 



rlolU 






UOClUralc? 


Total 


$18,200 


$19,600 


$19,500 


Physical sciences 


16,200 


17,700 


20,500 


Mathematical sciences 


16.700 


20.400 


(1) 


Engineering 


20,400 


21.200 


(1) 


Life sciences 


15,100 


15.100 


(1) 


Social sciences 


14.900 


16,100 


18,400 



' Too few cases to estimate. 
SOURCE: National Science Foundation, 



Table B-9. Median annual salaries of experienced 
scientists and engineers by sex and race: 
1974, 1976, and 1978 



Field 


1974 


1976 


1978 


Total 


$19,300 


$23,000 


$27,200 


Sex; 








Men 


19,400 


23.100 


27,400 


Women 


15,700 


19,000 


22,600 


Race; 








White 


19.400 


23,000 


27,300 


Black 


18,200 


21,700 


24,900 


Asian 


NA 


22.300 


25,800 


Other 


NA 


19,800 


24,300 



NA: Not available 

SOURCE: National Science Foundation. 



Table B-10. Median annual salaries of experienced scientists and engineers by 

sex, race, and field: 1978 



Sex and race 


All 
fields 


Physical 
scientists 


Mathematical 
scientists 


Computer 
specialists 


Environmental 
scientists 


Life 
scientists 


Psychologists 


Social 
scientists 


Engineers 


Total 


$27,200 


$27,600 


$27,500 


$25,900 


$30,400 


$24,900 


$26,500 


$27,600 


$27,400 


















Sex: 

Men . . 
Women 


27,400 
22.600 


28,000 
22.000 


27,900 
24,100 


26,200 
23,600 


30.500 
24.700 


25,200 
21,900 


27.300 
23,800 


28,700 
21,000 


27.400 
24.100 


Race: 

White.... 
Black .... 
Asian .... 
Other .... 


27,300 
24,900 
25,800 
24.300 


27,800 
23.400 
26.300 
(1) 


27,700 
26.600 
26.800 
(1) 


25.900 
25,600 
25.100 
(1) 


30.400 
(1) 
(1) 
(1) 


25,000 
22.200 
22,800 
21.700 


26.500 
28.500 

(1) 

(1) 


27.700 
22.000 

(1) 

(1) 


27.500 
28.800 
25.600 
24.700 



' Too tew cases to estimate 

SOURCE: National Science Foundation. 



.Table B-11. Unemployment rates: 1976-78 



Year 


Scientists and engineers 


Professional, technical, 
and kindred workers 


Total labor 
force 


1976 


3.0 


3.2 


7.7 


1977 


2.1 


3.0 


7.0 


1978 


1.4 


2.5 


6.0 



SOURCE: Bureau of Labor Statistics. 
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Table B-12. GNP real growth and engineer 
unemployment rate (lagged one year): 1965-78 





Gross national 


GNP growth rate 






nrnHurt 


(In constant 1972 dollars) 


Unemployment 


Yosr 


^billions of dollars) 


(porcont change) 


rate 


1964 


$ 874.4 


5.9 


1.1 


1965.. 


925.9 


6.0 


.7 


1966 


981.0 


2.7 


.6 


1967 


1,007.7 


4.4 


.7 


1968 


1,051.8 


2.6 


.8 


1969 


1,078.8 


-.3 


2.2 


1970 


1,075.3 


3.0 


2.9 


1971 


1 ,107.5 






1972 


1,171.1 


5.7 


2.0 


1973 


1,235.0 


5.5 


1.0 


1974 


1,217.8 


-1.4 


1.3 


1975 


1,202.3 


-1.3 


2.6 


1976 


1,271.0 


5.7 


2,1 


1977 


1,332.7 


4.9 


1.4 


1978 


1,386.6 


4.0 


1.2 



SOURCE: Executive Office of the President and Bureau of Labor Statistics. 



Table B-13. Scientists and engineers by field, employment ststus, and race: 1974, 1976, and 1978 



Field 


Total 


Total labor force 




Outside 


labor force 






Total 


White 


Black 


Asian 


Other' 


Total 


White 


Black 


Asian 


Other' 


Total 


White 


Black 


Asian 


Other' 


Total. a» fields 

Physical scientists 

Mathematical scientists 

Computer specialists 

Environmental scientists 

Life scientists 

Psychologists 

Social scientists 

Total, all Relds 




1974 














2.461. BOO 


2.375.600 


36.500 


43.900 


23.600 


2.288.000 


2,188.500 


35.500 


41.200 


22.600 


193.600 


167.100 


3.000 


2.700 


1.000 


247.900 
101.000 
170.000 
79.000 
1.291.600 
266,000 
109.300 
217.000 


235.400 
96.700 
162.500 
77.300 
1.246.700 
255.700 
103.500 
197.600 


4.100 
2.500 
3.300 
200 

11.600 
3.200 
1.600 

11.600 


6.200 
1.500 
3.500 
700 
22.300 
3.700 
3.000 
3.000 


2.100 
400 
700 
700 
10.600 
3.400 
1.000 
4.600 


206.500 
84.500 

167.100 
71.500 
1.226.600 

243.400 
94,000 

192.400 


195.000 
80.800 

160.000 
70.000 
1.184.900 

233.900 
68.800 

175.400 


4.100 
2,200 
3.000 
200 

10.900 
2.700 
1.700 

10.700 


6.000 
1,300 
3,400 
700 
22.000 
3.400 
2.500 
1.900 


1,400 
400 
700 
600 
10,600 
3.400 
1,000 
4.400 


41,400 
16,500 
2.900 
7.500 
63,000 
22.600 
15.300 
24,600 


40.400 
16.100 
2.500 
7,300 
61.600 
21,600 
14.700 
22.400 


(2) 
300 
300 

(2) 
900 
500 
100 
900 


200 
200 
100 
(2) 
300 
300 
500 
1.100 


800 
(2) 
(2) 

100 
(2) 
(2) 
(2) 

200 




1976 








2.705.600 


2,593.600 


40.400 


45.400 


26.400 


2.451.700 


2.346.200 


36.000 


42.600 


24,600 


254,100 


245,400 


4.400 


2,600 


1.600 


physical scientists 

Mathematical scientists 

Computer specialisis 

Environmental scientists 

Life scientists 

Social scientists 

Total, all fields 

Physical scientists 

Mathematical scientists 

Computer specialists 


260.600 
110,200 
1 79.900 
85,700 
1.375.200 
314.100 
122,900 
237,200 


266,300 
105.300 
171.800 
64.600 
1.327.300 
302.100 
116.900 
219.400 


4.400 
2.700 
3.700 
100 

12.600 
3.600 
1.800 

11,600 


5.900 
1.600 
3.700 
500 
23.000 
4.100 
3.300 
3.400 


4.000 
500 
800 
500 
12.400 
4.200 
1.100 
2.600 


237.200 
92.200 
173.500 
77.400 
1.268.000 
268.300 
105.700 
211.400 


224.800 
66.000 
165.400 
76.300 
1 .222.400 
275.600 
100.100 
195,700 


3.400 
2.400 
3,700 
100 
12.200 
3.000 
1.500 
9.600 


5.600 
1.200 
3.600 
500 
21,400 
3,900 
3.200 
3.300 


3.600 
500 
600 
500 
12,100 
3.600 
1,100 
2.600 


43,300 
16.000 
6,400 
6.300 
107,200 
27.600 
17.200 
25.600 


41.500 
17.300 
6.400 
6,300 
104,900 
26,500 
16,600 
23.700 


1.000 
300 
(2) 
(2) 
400 
600 
200 
1.800 


300 
400 
(2) 
(2) 
1.600 
300 
100 
100 


500 
(2) 
(2) 
(2) 
300 
400 
100 

too 








1976 










2.741,400 


2.621.200 


41.800 


53.700 


24.700 


2.507.600 


2.393.000 


39.600 


51,300 


23.200 


233.600 


227,600 


2.200 


2.500 


1,500 


254.600 
107,600 
237,500 
60.600 
1 .396.400 
327.600 
131.700 
205.100 


243.300 
101,300 
229.100 
78.900 
1 .344.000 
313.100 
127.000 
164.600 


3.700 
3.000 
1.400 
700 

11.400 
6.700 
3.700 

11,000 


5.700 
2.000 
6.900 

600 
27.000 
5.900 

100 
5.400 


1.900 

1.400 
100 
500 
13.900 

1.900 
600 

4.000 


216.700 
69.600 
234.600 
73.900 
1 .285.000 
295.800 
123.200 
188.500 


206.600 
63.900 
226.300 
72.200 
1.234.400 
262.400 
119.000 
168.700 


3,200 
2.900 
1,300 
700 

10.600 
6.600 
3.500 

10.700 


5.300 
1.600 
6.900 
600 
26.400 
5,200 
(2) 
5.100 


1.400 

1.200 
100 
500 
13,800 

1.600 
700 

4.000 


37.900 

16.000 
2.900 
6.900 
1 1 1 .300 

31.800 
6,500 

16,800 


36,500 
(■ 17.400 
2.600 
6,700 
109.600 
30,700 
6.000 
15.900 


500 
100 
100 
(2) 
800 
100 
300 
300 


400 
100 
100 
100 
700 
700 
200 
300 


500 
200 

(2) 
100 
300 
200 

(2) 
100 



'Includes American Indians, other, and no report. 
Too few cases to estimate. 

NOTE: Detail may not add to total because of rounding. 
SOURCE: National Science Foundation 
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Table B-14. Scientists and engineers by field, labor force status, and race: 

1974, 1976, and 1978 





Total employed 


Unemployed but seeking employment 


Field 


Total 


White 


Black 


Asian 


Other' 


Total 


White 


Black 


Asian 


Other' 




1974 




2,248.200 


2,152.900 


32.500 


40.500 


22,500 


39.800 


35.600 


3.000 


700 


300 


Physical scientists 


201.400 


190.100 


4,000 


5.900 


1.400 


5.100 


4.900 


100 


100 


(2) 


Mathematical scientists 


82.800 


79.300 


1.800 


1.300 


400 


1.700 


1,300 


400 


(2) 


(2) 


f^nmr^iitAr cr^APialiQtc 


166.200 


159.300 


2.800 


3.400 


700 


900 


700 


200 


(?) 


(2) 




69,100 


67.700 


200 


700 


600 


2,400 


2,300 


(2) 


(2) 


(2) 


f n^inoAf C 


1,212.600 


1,169.800 


10,400 


21,800 


10.800 


16.000 


15.100 


500 


200 


(2) 




238.600 


229,100 


2,600 


3,300 


3.400 


4,800 


4,600 


100 


100 


(2) 


Pcuphnlnnictc 


89,600 


84.600 


1,500 


2,500 


1,000 


4,400 


4,200 


200 


(2) 


(2) 




187,900 


172.900 


9.100 


1.800 


4.400 


4,500 


2.500 


1.600 


100 


(2) 




1976 


1 oiai, all iieios 


2.377,100 


2.278.800 


33,000 


41.400 


23.800 


74.600 


69.400 


3.000 


1,200 


1.000 


Physical scientists 


227,400 


215.300 


3,300 


5.400 


3.500 




S.500 


iOO 


200 




Mathematical scientists 


88.300 


84.900 


2.000 


1,100 


200 


3,900 


3.100 


400 


100 


300 




172,400 


164.400 


3.500 


3,600 


800 


1.100 


1,000 


200 


(2) 


(2) 


^ mi\rf\m^n^^\ Cf^iontlQtQ 


74.800 


73.700 


100 


500 


500 


2,600 


2.600 


(2) 


(2) 


(2) 




1,240,800 


1,196.800 


11.700 


20.600 


11,800 


27,200 


25,600 


500 


BOO 


300 


1 ifA cpiAnticte 


277.500 


267.000 


2.900 


3.900 


3.700 


8.800 


8.600 


100 


(2) 


100 




97.700 


92,400 


1.300 


3.100 


1,000 


8.000 


7,700 


200 


100 


(2) 




198,300 


184.300 


8.200 


3.300 


2.500 


13.100 


11.400 


1.600 


(2) 


100 




1978 


Tntal all fiolHc 
1 Ulal, all IlClub 


2,473.200 


2,360.300 


39.000 


50.500 


22.800 


34.400 


32.700 


600 


800 


400 


Physical scientists 


212.400 


202.500 


3.100 


5.300 


1.300 


4.300 


4.200 


100 


(2) 


100 


Mathematical scientists 


88.400 


82.600 


2.900 


1.800 


1.200 


1.400 


1.300 


(2) 


(2) 


(2) 


Computer specialists 


233.900 


225,800 


1.100 


6.900 


100 


600 


500 


200 


(2) 


(2) 


Enviromental scientists 


72.200 


70.600 


700 


600 


400 


1,700 


1.600 


(2) 


(2) 


100 


Engineers 


1.268.400 


1.217.900 


10,600 


26.400 


13.500 


16.600 


16.500 


(2) 


(2) 


100 


Life scientists 


291.000 


278.200 


6.600 


4.600 


1.400 


4.900 


4.200 


(2) 


600 


200 




120.900 


117,000 


3.300 


(2) 


700 


2.300 


2.000 


200 


(2) 


(2) 


Social scientists 


186,000 


166.300 


10.600 


5.100 


4.000 


2.500 


2.400 


100 


(2) 


(2) 



'Other and no report. 
^00 tew cases to estimate. 

NOTE: Detail may not add to total because of rounding. 
SOURCE: National Science Foundation. 
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Table B-15. Characteristics of the total population of doctoral scientists and engineers in the U.S. 





1973 


1975 


1977 


Characteristics 


Number 


Percent 


Number 


Percent 


Number 


Percent 




238,913 


100.0 


270,480 


100.0 


303,267 


100.0 


Field: 


















22.2 


58 445 


21 .6 


62,055 


20.5 




33,920 


14.2 


38,422 


14.2 


40,650 


13.4 




19,088 


8.0 


20,023 


7.4 


21,405 


7.1 

. 




13,084 


5.5 


14,236 


5.3 


15,406 


5.1 




11,581 


4.8 


12,474 


4.6 


13,665 


4.5 




1,503 


.6 


1,762 


.7 


1,741 


.6 




2,726 


1.1 


3,498 


1.3 


5,822 


1.9 


Environmental scientists 


10,930 


4.6 


12,478 


4.6 


13,543 


4.5 




9,078 


3.8 


9,836 


3.6 


10,235 


3.4 




1,196 


.5 


1,311 


.5 


1,592 


.5 


Atmospheric scientists 


656 


.3 


1,331 


.5 


1,716 


.6 




37,261 


15.6 


43,449 


16.1 


46,539 


15.3 




63,583 


26.6 


70,256 


26.0 


78,335 


25.8 




40,673 


17.0 


42,741 


15.8 


46,788 


15.4 




11,408 


4.8 


13,519 


5.0 


15,062 


5.0 




11,502 


4.8 


13,996 


5.2 


16,485 


5.4 




27,151 




31 358 


1 1.6 


35 718 


1 1.8 




31,170 


13.0 


36^760 


13.6 


45^849 


15.1 




9,316 


3.9 


10,650 


3.9 


11,689 


3.9 




7,219 


3.0 


8,521 


3.2 


10,352 


3.4 


Other social scientists 


14,635 


6.1 


17,589 


6.5 


23,808 


7.9 


Sex: 












89.6 




218,040 


91.3 


244,909 


90.5 


271 ,594 




20,873 


8.7 


25,571 


9.5 


31,673 


10.4 

— ■ 


Race: 












89.1 




216,867 


90.8 


241,915 


89.4 


270,305 




2,188 


.9 


2,596 


1.0 


2,846 


.9 




375 


.2 


450 


.2 


630 


.2 




9,449 


4.0 


12,931 


4.8 


15,703 


5.2 




10,034 


4.2 


12,588 


4.7 


13,783 


4.5 


Age: 










8,863 


2.9 




10,145 


4.2 


9,831 


3.6 




52,102 


21.8 


56,930 


21.0 


55,461 


18.3 




At ftl 1 


18.3 


54 551 


20.2 


68,762 


22.7 




36,746 


15.4 


40i665 


15.0 


46,284 


15.3 




31,257 


13.1 


34,288 


12.7 


JO, Of 1 


1 9 R 




25,312 


10.6 




10.9 


31 953 


10.5 




16,787 


7.0 


19,162 


7.1 


23,816 


7.9 




10,479 


4.4 


12,552 


4.6 


14,838 


4.9 




12,036 


5.0 


12,710 


4.7 


14,129 


4.7 




438 


.2 


429 


.2 


490 


.2 


Employment Status: 












. 


Full-time employed 




87.2 




88.9 


266,998 


88.0 




197,059 


82.5 


227,735 


84.2 


245,208 


80.9 




1 1 ,388 


4.8 


12,831 


. 4.7 


21,790 


7.2 




6,287 


2.6 


7,327 


2.7 


7,484 


2.5 


Science/engineering 


5,549 


2.3 


6,406 


2.4 


6,349 


2.1 




738 


.3 


921 


.3 


1,135 


.4 




5,676 


2.4 


8,155 


3.0 


9,755 


3.2 


Unemployed/seeking 


2,514 


1.1 


2,477 


.9 


3,312 


1.1 




1,454 


.6 


2,374 


.9 


2,830 


.9 




6,962 


2.9 


8,652 


3.2 


9,748 


3.2 




2,305 


1.0 


440 


.2, 


540 


.2 




5,268 


2.2 


489 


.2 


2,600 


.9 



NOTE: Percents may not add to 100 because of rounding. 
SOURCE: National Science Foundation. 



Table B-16. Selected characteristics of employed doctoral scientists 
and engineers in the U.S. 





1973 


1975 


1977 








Median 






Median 






Median 














annual 






annual 


Characteristics 


Numt>er 


Percent 


salary 


Numt)er 


Percent 


salary 


Number 


Percent 


salary 


Field: 


220.410 


100.00 


S20,700 


256,048 


100.00 


S23,200 


264,237 


100.0 


S25.60n 


Physical scientists 


48,466 


22.0 


21,000 


54,638 


21.3 


23,900 


57,450 


20.2 


26,600 


Chemists 


30,704 


13.9 


21,000 


35,812 


14.0 


24,000 


37,3t4 


13.1 


26,600 




17,762 


8.1 


21,000 


18,826 


7.4 


23,700 


20,136 


7.1 


26,500 




12.145 


5.5 


19,200 


13,639 


5.3 


21,200 


14,573 


5.1 


23,300 






4 8 


19 000 


1 1 r898 


4.6 


20,900 


12,660 


4.5 


23,100 




1,459 


.7 


20,900 


1,741 


.7 


23,100 


1,713 


.6 


25.100 




2,692 


1.2 


21.700 


3.496 


1.4 


23,500 


5.767 


2.0 


25,600 




10.329 


4.7 


20,700 


12.126 


4.7 


23,500 


13,026 


4.8 


25,600 


Earth scientists 


8,534 


3.9 


20,700 


9.531 


3.7 


23,600 


9.765 


3.4 


25,900 


□ceanographers 


1 157 






1.277 


5 


22 200 


1 563 


.5 


24,100 




636 


.3 


22.500 


1.318 


.5 


24^200 


l!698 


.6 


28!300 


Engineers 


35,775 


16.2 


22,300 


42.410 


16.6 


25,200 


45,046 


15.8 


28,600 


Life scientists 


58.047 


26.3 


20,100 


65.184 


25.5 


22,300 


71,924 


25.3 


24.700 




36.859 


16.7 


19,400 


39.076 


15.3 


21.300 


42,161 


14.8 


23,600 


Agricultural scientists 


10.553 


4 8 


19.900 


12,924 


5.0 


2:^.100 


14.293 


5.0 


24,600 




10,635 


4.8 


22.700 


13,184 


5.1 


25,700 


15.470 


5.4 


28,000 




24,850 


11.3 


20,200 


30,073 


11.7 


22,100 


33.724 


11.9 


24,100 




28.106 


12.8 


20.300 


34,482 


13.5 


22,100 


42.727 


15.0 


24,100 




8,289 


3.8 


22,300 


9,888 


3.0 


24,500 


10,790 


3.8 


27,000 


Sociologists/anthropologists 


6,530 


3.0 


19,300 


7,930 


3.1 


20,700 


9,493 


3.3 


22,200 


Other social scientists 


13,287 


6.0 


19,500 


16,664 


6.5 


21,100 


22,444 


7.9 


23,200 


Sex: 




















Men 


203.452 


92.3 


21,000 


233,935 


01.4 


23,500 


256,735 


90.3 


26,000 


Women 


16.958 


7.7 


17,400 


22,113 


8.6 


19,000 


27,502 


9.7 


20,700 


Race: 




















White 


200,691 


91.1 


21,000 


229,322 


80.6 


23,200 


253.309 


89.1 


25,700 




2,034 


.9 


21.200 


2.474 


1.0 


22,600 


2,744 


1.0 


23.800 




340 


.2 


0 


435 


.2 


20,600 


597 


.2 


23,900 




8,989 


4.1 


20,000 


12,577 


4.0 


21,500 


15,242 


5.4 


23.600 




B,3S6 


3.8 


20,600 


11,240 


4.4 


23,100 


12,345 


4.3 


25,700 


Age: 




















Under 30 


9,669 


4.4 


15,400 


9,526 


3.7 


18,900 


8,474 


3.0 


18,500 




49,726 


22.6 


17,300 


55,217 


21.6 


18,600 


53,562 


18.8 


20.400 




42.064 


19.1 


19,600 


53,516 


20.9 


21,500 


66,741 


23.5 


23,600 


40-44 


35,304 


16.0 


21,600 


40,044 


15.6 


24,200 


45,147 


15.9 


26,500 


45-49 


29,945 


13.6 


24,100 


33,640 


13.1 


28,200 


37,626 


13.2 


29,200 


50-54 


24,109 


10.9 


24,900 


28,875 


11.2 


28,100 


30,935 


10.9 


30.900 


55-59 


15,579 


7.1 


25,200 


18,435 


7.2 


28,200 


22,507 


7.9 


31,600 




8,9B2 


4.1 


25,500 


11,255 


4.4 


28,500 


12,944 


4.8 


31,400 




4,876 


2.2 


24,700 


5,476 


2.1 


n 


5,974 


2.1 


31,200 


No report 


1S6 


.1 


24,300 


262 


.1 


24,200 


327 


.1 


26,600 


SeciOf o1 empiOyment: 






















53.403 


24.2 


23.300 


64,630 


25.2 


26,000 


71,464 


25.1 


29.900 




129,408 


58.7 


19,100 


149.164 


58.3 


21,400 


163,101 


S7.4 


23,700 




124,901 


56.7 


19,200 


143.701 


56.1 


21,500 


156,452 


5S.0 


23,800 


2 year college 


2,962 


1.3 


17,600 


3,567 


1.4 


19,100 


4,634 


1.6 


20,900 




1,545 


.7 


19,300 


1,916 


.7 


20,500 


2,015 


.7 


22.400 




4,543 


2.1 


19,400 


7,469 


2.9 


21,600 


8,567 


3.0 


23,600 




8.006 


3.6 


21.700 


8,337 


3.3 


24,400 


10.188 


3.6 


26,600 


Federal Qovernment 


18,200 


8.3 


23.500 


18,005 


7.4 


28,300 


21,353 


7.5 


29,700 


Mllltary/Commiasloned Corps 


1,977 


.9 


0 


2,130 


.8 


n 


2,282 


.8 






3,001 


1.4 


19,500 


3,015 


1.2 


20.900 


3,783 


1.3 


21,600 




1 255 






1 880 




22 900 


1 545 


.5 


22 100 




331 


,2 


21,100 


82 


(*) 


(') 


564 


,2 


37!500 


No report 


286 


.1 


(•) 


326 


.1 


0 


1.350 


.5 


(') 


Primary worit activity: 






















71.460 


32.4 


20.600 


82,360 


32.2 


23.000 


93,460 


32.9 


25,600 




34,258 


15.5 


19,900 


36,144 


14.9 


22,200 


43,545 


15.3 


24,600 




28,700 


13.0 


21.000 


32,885 


12.8 


23,300 


36,413 


12.8 


26,300 




8,502 


3.9 


21.100 


11,331 


4.4 


23,800 


13,502 


4.8 


26,100 




46,172 


20.9 


26,700 


51,778 


20.2 


29,500 


60,464 


21.3 






28,223 


11.9 


27,000 


28.660 


11.2 


30.100 


30,733 


10.8 


33.100 


Other than R4D 


13,256 


a.o 


25,700 


15,720 


6.1 


27.800 


22,150 


7.8 


30,200 




6,691 


3.0 


27,500 


7,360 


2.9 


30,200 


7,581 


2.7 


32.200 




80,012 


36.3 


18,900 


01,150 


35.6 


20,800 


90,392 


31.8 


22,600 




4,055 


i.a 


23,200 


5.516 


2.2 


25,400 


6,141 


2.2 


28.200 




B,064 


3.7 


20.700 


11,672 


4.6 


21,900 


15,183 


5.3 


24.700 




6,959 


3.2 


(') 


7,485 


2.9 


22,100 


12,785 


4.5 


24,900 




3,686 


1.7 


21,400 


6.078 


2.4 


23.700 


5,812 


2.0 


25,400 



•No maditn comput«<l for grouPt wim f«««r man 20 indlvldutli reporting lalary. NOTE: Ptreanll mty not idd to 100 tMctuit of rounding. Madlan Mlarlai com- 

*0«iB not ■vtlltblt. pultd lor fulMlmt tmploytd elvlllint only. 

'LtM than OS P«reanl. SOURCE: National Scltnea Foundation 
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Table B-17. Selected characteristics of doctoral scientists and engineers by labor force 

participation and unemployment rates 





1973 


1975 


1977 








Unemploy- 






Unemploy- 






Unemploy- 




Labor 


Participation 


ment 


Labor 


Participation 


ment 


Labor 


Participation 


ment 


Soioctsd chsractsristics 


force 


rate 


rate 


force 


rate 


rate 


force 


rate 


rate 




222 900 


93.1 


1.1 


258.600 


95.6 


1.0 


287.500 


94.8 


1.2 




49.300 


93.1 


1.8 


55.400 


94.8 


1.4 


58.200 


93.8 


1.3 


Mathematical scientists 


12.300 


94.1 


1.4 


13.900 


97.6 


1.0 


14.700 


95.7 


1.2 




2.700 


98.8 


(1) 


3.500 


99 9 


(1) 


5.800 


99.1 


(1) 




10.400 


95.5 


1.0 


12.200 


&-/.8 


.7 


13.100 


96.9 


.7 




36.000 


96.7 


.7 


42.500 


97.8 


.7 


45.300 


97.4 


.6 




58.600 


92.2 


1.0 


65.900 


93.7 


1.0 


72.900 


93.1 


1.4 




25.100 


92.5 


1.0 


30.300 


96.6 


.7 


34.100 


95.6 


1.2 




281400 


91.1 


1.0 


34.800 


94.7 


1.0 


43.300 


94.5 


1.4 


S«x: 


























.9 


Hon 


96.3 


.8 


259.100 


95.4 


.9 




17.600 


84.4 


3.8 


228.000 


89.2 


3.0 


28,500 


89.9 


3.4 


Race: 




















White 


202.900 


93.6 


1.1 


231.500 


95.7 


.9 


256.200 


94.8 


1.1 




11.500 


96.1 


1.6 


15.700 


98.3 


1.5 


18.900 


98.3 


1.5 




2.000 


93.0 


(1) 


2.500 


96.3 


1.0 


2.800 


97.0 


.7 




400 


94.4 


4.0 


400 


88.9 


2.9 


600 


98.3 


3.6 




9.200 


96.9 


1.8 


12.800 


95.9 


1.6 


15.500 


98.6 


1.5 




8.500 


(1) 


(1) 


11.300 


(1) 


(1) 


12.500 


(1) 


(1) 



^Too few cases to estimate. 

NOTE: Detail may not add to totals because of rounding. 
SOURCE: National Science Foundation. 



Table B-18. Employed doctoral scientists and engineers by field and type of employer: 1973, 1975, and 1977 





Educational institutions 


Business and industry 


Federal Government 


Field 


1973 


1975 


1977 


1973 


1975 


1977 


1973 


1975 


1977 


Total, all fields 


129.400 


149.200 


163.100 


53.400 


64.600 


71.500 


18,200 


19.000 


21.400 




22,000 


25,700 


27,100 


19,700 


22,100 


23.000 


4,100 


3.700 


3.900 


Mathematical scientists 


10.500 


11.700 


12.200 


900 


1.100 


1,300 


500 


600 


600 




1.400 


1.700 


2.100 


1,000 


1.400 


3.100 


100 


200 


300 




5.200 


6,000 


6.300 


2.200 


2.900 


3.100 


2.000 


2.200 


2,400 




13.000 


14.900 


15.900 


17.800 


22.100 


22.900 


2.700 


3.000 


3.500 




39.200 


43.800 


47.500 


7.200 


8,800 


10.100 


6.100 


6.300 


6,800 


Psychologists 


15.100 


17.700 


18,600 


3.100 


4.100 


5.500 


1.200 


1.000 


1,200 




23.000 


27.700 


33.400 


1,600 " 


2.100 


2.600 


1.500 


2.000 


2,600 




Percent distribution 


Total, all fields 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 




17.0 


17.2 


16.6 


36.8 


34.2 


18.5 


22.5 


19.7 


18.5 


Mathematical scientists 


8.1 


7.9 


7.5 


1.6 


1.6 


2.8 


2.7 


2.9 


2.8 


Computer speciaSsts 


■ 1.1 


1.1 


1.3 


1.9 


2.2 


1.2 


.7 


1.0 


1.2 


Environmental scientists 


4.0 


4.0 


3.9 


4.1 


4.5 


11.5 


10.8 


11.6 


11.5 




10.1 


10.0 


9.8 


33.3 


34.2 


16.5 


15.0 


15.9 


16.5 




30.3 


29.4 


29.1 


13.6 


13.7 


31.7 


33.6 


33.1 


31.7 




11.7 


11.9 


11.4 


5.8 


6.4 


5.8 


6.8 


5.1 


5.8 


Social scientists 


17.8 


18.6 


20.5 


3.0 


3.2 


12.4 


8.0 


10.6 


12.4 



NOTE: Detail may not add to totals because of rounding. 
SOURCE; National Science Foundation 
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Table B-1 9. Doctoral scientists and engineers by primary work activity, and type of employer: 1 973, 1 975, and 1 977 





Educational institutions 


Business and industry 


Federal Government 


Prima/y work activity 


1973 


1975 


1977 


1973 


1975 


1977 


1973 


1975 


1977 


Total 


129,400 


149.200 


163.100 


53.400 


64.600 


71.500 


18,200 


19,000 


21,400 




30.700 


35.600 


42.600 


23.800 


28.700 


31.300 


10.000 


10.400 


10.800 




22,500 


25.300 


JO.OOO 


3.500 


4.300 


A AAn 
4.0UU 


4,700 


4,700 


4,700 


Applied research 


7.600 


9.600 


11.100 


13.200 


15.100 


16.500 


4.600 


5,000 


5,200 




600 


700 


1.500 


7.000 


9.400 


10,200 


500 


700 


900 


Management /ad ministration 


13.600 


15.500 


20.000 


19.800 


22.700 


23.900 


6.200 


6,100 


7,700 


Of R&D 


4.500 


5.100 


6.100 


14.200 


15.700 


15.900 


4.500 


4,700 


5,400 


Other than RAD 


6.200 


6.800 


10.100 


3.500 


4.700 


6.100 


1.000 


900 


1.500 




2.900 


3.500 


3.800 


2.100 


2.200 


1,900 


700 


500 


700 




78.900 


90.300 


89.300 


200 


200 


200 


200 


100 


200 


Other' 


6.100 


7.800 


11.200 


9.600 


13.000 


15,900 


1.700 


2,300 


2.700 




Percent distribution 


Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Research and development 


23.7 


23.9 


26.1 


44.5 


44.5 


43.9 


55.0 


54.6 


50.8 




17.4 


17.0 


18.4 


6.6 


6.6 


6.5 


26.0 


24.6 


22.1 




5.9 


6.4 


6.8 


24.7 


23.4 


23.1 


26.4 


26.6 


24.4 




.5 


.5 


.9 


13.1 


14.5 


14.2 


2.6 


3.5 


4.3 




10.5 


10.4 


12.3 


37.2 


35.1 


33.5 


34.0 


32.3 


35.9 


Of R&D 


3.5 


3.4 


3.8 


26.7 


24.3 


22.3 


24.7 


24.8 


25.3 


Other than R&D 


4.8 


4.6 


6.2 


6.5 


7.3 


6.6 


5.7 


4.6 


7.2 


Of both 


2.2 


2.3 


2.3 


4.0 


3.5 


2.6 


3.6 


2.8 


3.4 




61.0 


60.6 


54.7 


.4 


.3 


.3 


1.4 


.7 


.7 


Other' 


4.7 


5.3 


6.8 


18,0 


20.2 


22.3 


9.6 


12.3 


12.6 



'Includes consulting, sales /professional services, other, and no report. 
NOTE: Detail may not add to totals because of rounding. 
SOURCE: National Science Foundation 



Table B-20. Percent of 1976 cohort of science/engineering doctorates 
primarily engaged in R&D activities by type of employer: 1977 



Type of employer 


Total employed 


Research and development* 


Percent 




16.258 


7,829 


48 


Business and industry 


2,968 


2,030 


68 


Educational institutions 


10.044 


4.146 


41 


Federal Government 


971 


739 


76 




2,236 


900 


40 



* Includes manegement of R&D. 

2 Includes hospitalsyclinics. nonprofit organizetions. State government, other government, end other. 
SOURCE: Nationel Science Foundetion. unpublished date. 



ERIC 



50 



39 



Table B-21. Selected characteristics of employed women doctoral scJentisl^. 

and engineers in the U.S. 





t973 


1975 


19 


77 




Characteristics 


Number 


Percent 


Percent 
ol total 
employed 


Median 
annual 
salary 


Number 


Percent 


Percent 
ol total 
employed 


Median 
annual 
salary 

^ 


1 

I 

'■; ..-nhr 1 


p*orC«nt 


Percent 
ol total 
employed 


Median 
annual 
salary 


Tolal 


16.958 


10G0 


7.7 


Si 7.400 


22,113 


10O0 


66 


$19.00^ 


27 502 


1000 


9.7 


$20,700 


Flald: r 


1.697 


11.2 


3.9 


17.400 


2.521 


11.4 


4 6 


IP,. 100 


2.906 


10.6 


5.1 


21.200 


Chemists 


1.461 
436 


6.6 
2.6 


46 

25 


17.300 
17,700 


2.046 
475 


— • 

9.3 
2.1 


5.7 
25 


19.000 
19.300 


2.354 
554 


6.6 
2.0 


63 
26 


20.900 
23.100 


Mathematical scientists. 


775 


4.6 


6 4 


t7.lOO 


907 


— 


& 7 


16 300 


1.046 


3.6 


72 


19.900 


Statisticlai^s 


701 
74 


4 1 

.4 


6.6 
5.1 


16,600 
19,500 


622 
65 


3.7 
.4 


6.9 
4.9 


16.100 
22,100 


934 
114 


34 
.4 


7 3 
6 7 


19900 
19.800 


Computer specialists 


86 
262 


,5 
1.5 


33 
25 


17.700 
17.000 


147 

325 


.7 
1.5 


4.2 
2.7 


16.000 
19.000 


233 
439 


.6 
1.6 


4.0 
3 4 


20.800 
19.700 


Oceanographers 

Atmospheric scientists 


205 
37 
20 


1.2 
.2 


24 

32 
3 1 


16.700 
(') 
(') 


242 

51 
32 


1,1 
.2 
1 


2.5 
4.0 
2 4 


16.200 
(■) 
I') 


293 
75 
71 


1.1 

.3 
.3 


3.0 
4.6 
4 2 


20.000 
19.200 




139 
6.120 


.6 
36.1 


.4 
105 


19.600 
17.300 


?35 
7.^34 


1.1 
34.1 


.6 
11.6 


20.800 
16,900 


263 
6.963 


1.0 
32.7 


.6 
12.5 


22.900 
21,000 




4 696 
131 


26 9 
g 


13.3 


17.100 


5.797 


26.2 


146 


16.400 


6.684 


24 3 


15.9 


20.500 


Agricultural scientists 


1.2 


(') 


167 


.6 


1.3 


20.000 


264 


1.0 


1.8 


20,200 


Medical scientists 


1.093 


6 4 


10,3 


16.300 


1.570 


7.1 


1 1 9 


20.600 


2.035 


7.4 


132 


22.600 




























26 2 

17,1 


19 2 
10 3 


16.200 
17.800 


6,349 
4.095 


26.7 
16.5 


21.1 
1 1.9 


19.600 
16.700 


7.645 
5.963 


27.6 
21.7 


22.7 
14 0 


20,600 
20,200 


Economists 


476 


2.6 


5.7 


19.300 


614 


2.6 


6.2 


21,400 


766 


2.9 


7.3 


23.600 


Sociologists/anthropologists . . . 


1.227 
1J92 


7.2 
7.0 


166 
90 


17,100 
17.400 


1.675 
1,806 


7 6 
62 


21.1 
10.6 


16,500 
16,200 


2.266 
2.669 


63 
10.5 


24 1 

129 


19.700 
19,800 




1.026 


6.1 


10.6 




' — \ 


" 9 


16 1 


15.900 


1.640 


6 0 


19 4 


17.400 










14.900 






9 0 


16,600 


6.621 


24.1 


124 


16.400 


35-39 


2.767 


163 


66 


16 600 


4 062 


16.5 


7.6 


16.300 


5.641 


205 


65 


20.000 


4a44 


2.445 


14 4 


69 


17.900 


2.610 


12.7 


7.0 


19.900 


3.479 


12.6 


7.7 


21.700 


45-49 


2.488 


14.7 


63 


16.700 


2,917 


13.2 


6.7 


21,300 


3.291 


12.0 


6.7 


23.100 


50-54 


1.645 








2 407 


10.9 


6.4 


22.300 


2.887 


10.5 


93 


24.700 


55-59 


1,379 


'fl 1 


flq 


20 200 


1 467 


6.6 


6.0 


21,600 


1.676 


6.6 


6.3 


24,200 




647 




9 4 


20 500 


1 160 


5.2 


10.3 


22,700 


1.233 


4.5 


9.5 


25,000 


65 i over 


570 




117 




703 


3.2 


12.6 


22.400 


726 


2.6 


12.2 


25,100 




45 




26.6 


\ 1 


63 


.3 


24.0 


(') 


106 


.4 


33.0 


(") 






























1,363 
12,160 


6.0 


26 


19.700 


2.141 


9.7 


3.3 


22.200 


2,959 


10.6 


4.1 


24,400 


Educational institutions . . 


71.7 


9.4 


17.100 


15.536 


70.3 


10.4 


16,400 


16,773 


66.3 


11.5 


20.000 


4-year coll/univ 


11,126 


656 


6.9 


17.100 


14.236 


64.4 


9.9 


16.400 


17,144 


62.3 


11.0 


20.000 




549 


3.2 


16.5 


17.000 


701 


3 2 


19.7 


16,700 


927 


3.4 


20.0 


19,700 


ElBm./sec. school 


463 


2.6 


31.3 


19.900 


599 


2.7 


31.3 


20.700 


702 


2.6 


34.6 


21.000 




967 


5.7 


21.3 


17.500 


1,745 


7.9 


234 


19.400 


1.958 


7.1 


226 


21.000 


Nonprofit organization 


763 


4.6 


9.6 


17.900 


917 


4.1 


11.0 


19.600 


1.445 


5.3 


14.2 


21,100 


Fedef al Government 


971 


5.7 




22 100 


1 033 


4.7 


5.4 


24.700 


1,273 


4.6 


6.0 


26.600 


Military/Comm. Corps 


19 




1.0 


(') 


39 


.2 


1.6 


0 


47 


.2 


2.1 


1') 




366 


2.3 


12.9 


19.000 


393 


1.6 


13.0 ' 


19.700 


495 


1.6 


13.1 


19.500 


Olher governmeni 


188 


1.1 


15.0 


17.300 


235 


1.1 


12.5 


19.900 


345 


1.3 


22.3 


21.700 


Olher 


74 


.4 


22.4 


19.700 


15 


.1 


16.3 


(') 


23 


.1 


3.9 


(') 




47 


.3 


16.4 


16,500 


59 


.3 


16.1 


(') 


164 


.7 


13.6 


(') 






























4,654 


27.4 


6.5 


17.400 


5,996 


27.1 


7.3 


19,100 


7.594 


27.6 


6.1 


21.000 




3.500 


20 6 


10 2 


16 80G 


4 450 


20.1 


1 1.7 


16.400 


5,434 


19.6 


12.5 


20,600 




1.004 


5.9 


3.5 


19,100 


1,323 


6.0 


4.0 


20!400 


1,755 


6.4 


4.6 


22.200 


Development 


150 


.9 


1.6 


17,200 


225 


1.0 


2.0 


19,500 


405 


1.5 


3.0 


20.500 


Management or administration 


1.837 


10.6 


4.0 


22.300 


2,441 


11.0 


4.7 


22,900 


3,438 


12.5 


5.7 


25,100 




704 


4.2 


2.7 


23,200 


693 


4.0 


3.1 


24.300 


1.234 


4.5 


4.0 


26.300 




797 


4.7 


6.0 


21,700 


1,142 


5.2 


7.3 


22.100 


1,696 


6.2 


7.7 


24.100 


Of both 


336 


2.0 


5.0 


22,100 


406 


1.6 


5.5 


22,900 


508 


1.8 


6.7 


25.500 


Teaching 


7.504 


44.3 


9.4 


17.000 


9,480 


42.9 


10.4 


16,200 


10.396 


37.6 


11.5 


19,500 




333 


2.0 


8.2 


16,300 


400 


1.8 


7.3 


20,500 


495 


1.6 


6.1 


22,300 




1.647 
641 


9.7 


20.4 


16.200 


2.346 


10.6 


20.1 


20.000 


3.222 


11.7 


21.2 


21.200 




3.6 


9.2 


(*) 


622 


3.7 


11.0 


(•) 


1,652 


6.0 


12.9 


{*) 




342 


2.0 


9.3 


17.600 


624 


2.8 


10.3 


20.700 


705 


2.6 


12.1 


20.300 



























'No rr*dlin compultd tor groups with Owar ihin 20 individuals repoftlng tilery 
'Oali not ivillible. 

NOTE: PtrciiHt miy not add «o 100 txcauaa of rounding. Median aalaries computed for JuH tlme employed civilians only. 
SOURCE: National Science Foundation 



51 



Table B-22. Median annual salaries 
of doctoral scientists and engineers 
by field and sex: 1977 





Total 


Men 




Total, ail fields 


$25,600 


$26,000 


$20,700 




26,600 


26,800 


21,200 


Mathematical scientists 


23,300 


23,600 


19,900 


Computer specialists 


25,800 


26,100 


20,800 


Environmental scientists ... 


25,800 


26,000 


19.700 


Engineers 


28.600 


28,700 


22,900 


Life scientists 


24,700 


25,100 


21.000 




24,100 


24,900 


20,600 


Social scientists 


24,100 


24,700 


20,200 



SOURCE: National Science Foundation. 



Table B-23. Median annual salaries of doctoral scientists and engineers by field and type of employer: 

1973, 1975, and 1977 



Field 


Educational 
institutions 


Business and 
industry 


federal 
Government 
















1975 


1977 


1973 


1975 


1977 


1973 


1975 


1977 


1973 


Total, all fields 


$19,100 


$21,400 


$23,700 


$23,300 


$26,000 


$29,900 


$23,500 


$26,300 


$29,700 


Physical scientists 


18.300 


21.100 


23,600 


22,700 


25,900 


29,900 


23,400 


26,000 


29.700 


Mathematical scientists 


18,600 


20.500 


22,700. 


24,100 


25,600 


27,400 


23,600 


27,700 


29,300 


Computer specialists 


21,200 


22,700 


24,400 


22,300 


24,100 


26.700 


22,200 


25,000 


30,500 


Environmental scientists 


18.800 


21,000 


23,600 


22,600 


26,200 


28,600 


23,800 


27.500 


30,700 


Engineers 


20,600 


23,600 


26,500 


23,300 


26,100 


30,000 


23,400 


26,700 


30.000 


Life scientists 


18.900 


20.900 


23,500 


23,300 


25,500 


28,700 


22,800 


25.400 


28.400 


Psychologists 


19,200 


21.000 


22,700 


30,000 


30,500 


33,300 


23,800 


26.800 


30,600 


Social scientists 


19,500 


21,200 


23,100 


27,500 


28,300 


30,200 


28,000 


29,300 


31.400 



SOURCE: National Science Foundation. 



Table B-24. Doctoral scientists and 
engineers by field and race: 1977 



Reld 


White 


Black 


Asian 


Total, all fields 


270.300 


2,800 


15,700 


Physical scientists . . 


55,300 


800 


3,400 


Mathematical 










13,800 


100 


700 


Computer specialists 


5,000 


15 


600 


Environmental 










12,500 


24 


500 




39,600 


100 


4.900 




70,200 


600 


3,900 




32,800 


500 


300 


Social scientists — 


41,200 


700 


1.400 



NOTE: Detail may not add to totals because of rounding. 
SOURCE: National Science Foundation 



Table B-25. -Doctoral scientists and 

engineers by type of employer, 
primary work activity, and race: 1977 



Employer and work 
activity 


White 


Black 


Asian 


Type of enipioyer 








Total 


253.300 


2.700 


15,200 


Business and 










62.600 


400 


5.800 


Educational 










146.100 


1.600 


7.300 


Federal Government 


19.400 


300 


800 




25.300 


200 


1.300 


Primary work 








activity 








Total 


253.300 


2,700 


15,200 


Research and 

development . . . 

Other* 


108.400 
81.500 
63.300 


1,000 
960 
700 


9.500 
3.400 
2.200 



Mndudes hosprtats/clinics. nonprofit organizations, miti- 
tary. State and other government, other and no report. 

^Includes consulting, sates/professional services, other, 
not employed, and rK) report. 

NOTE: Detail may not add to totals t^ecause of rounding. 

SOURCE: National Science Foundation 
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Table B-26. Projected changes in 
doctoral scientists and engineers: 
1977-87 



Table B-27, Percent of science/engi- 
neering doctorates in non-science/ 
engineering employment:^ projections 



(Percents) 





National 


Bureau 




Science 


of Labor 


Field 


Foundation 


Statistics 




47.1 


49.4 




35.7 


27.5 


Mathematical scientists . . . 


40.0 


35.7 




63.6 


33.8 




45.1 


55.5 




52.7 


79.0 



SOURCE: National Science Foundation 





National 


Bureau 




Science 


of Labor 


Field 


Foundation 


Statistics 


Total 


17 


14 




9 


10 


Mathematical scientists 


21 


30 




19 


-9» 




16 


20 


Social scientists 


19 


27 



*For NSF, data show estimated non-S/E utilization as 
percent of labor force for 1987. For BLS, data pertain to 
estimates of Ph.D.'s in traditional jobs as percent of total 
Ph.D. employment in 1985. 

'That is, the supply of engineering Ph.D.'s is proiected 
to fall short of requirements. 

SOURCE: National Science Foundation 



Table B-28. Projected full-time labor force of doctoral scientists and enginers: 

1982 and 1987 



[In thousands] 



Derivation of 1982 and 1987 labor 




Physical 




Mathematical 


Ufe 


Social 


force 


Total 


sciences 


Engineering 


sciences 


sciences 


sciences 




1982 


Employed full time in 1977 


277 


69 


44 


20 


70 


73 


Full-time entrants. 1977-82 


110 


19 


19 


7 


29 


35 


Graduates^ 


114 


20 


20 


7 


30 


37 


Part time or not seeldng 
















-4 


-1 






-1 


-2 




-6 




-2 




-2 


-2 




10 


3 


3 


1 


2 


2 




-16 


-3 


-5 


-1 


-4 


-4 




-29 


-5 


-3 


-2 


-9 


-9 


1982 full-time labor force 


352 


83 


58 


25 


88 


97 




1987 


Full-time entrants. 1983-87 


102 


18 


20 


6 


28 


30 




106 


19 


21 


6 


29 


32 


Part time or not seeking 














employment 


-4 


-1 






-1 


-2 




-5 




-2 




-2 


-2 




8 


3 


2 


1 


1 


1 


Emigration 


-13 


-3 


-4 


-1 


-3 


-3 




-36 


-6 


-4 


-3 


-11 


-12 




412 


95 


72 


28 


103 


113 



^Conrected for field-switching 

NOTE; Detail may not add to totals because of rounding. 
SOURCE: National Science Foundation 



53 



Table B-29. Bachelor's and first-professional degrees awarded by field: 1 960-78 











Science and engineering fields 






Year 




All 
fields 


Total 


Physical 
sciences^ 


Engineering 


Mathematical 
sciences' 


Ufe 
sciences 


Social 
sciences' 


All 
other 
fields' 










Numljer 


1960 ... 






394.869 


120,937 


1 6,057 


37.608 




OA 1 41 


31 494 


273 952 


1961 






401,784 


121,660 


15,500 


35.866 


13,127 


C J,9UU 






1962 






420.485 


127,469 


15,894 


34,735 


14,610 


25,200 


37,030 


293,016 


1963 






450.592 


135.964 


16.276 


33.458 


16.128 


27.801 


42,308 


314,628 


1964 






502.104 


153.361 


17.527 


35,226 


18,677 


31,611 


50.320 


348,743 


1965 






538.930 


164,936 


17,916 


36.795 


19,668 


34,842 


55,715 


373.994 


1966 .... 






555.613 
594.862 
671.591 
769.683 


173.471 
187.849 
212.174 
244,519 
264.122 

271.176 


17,186 
17.794 
19.442 
21.591 
21.551 

^1,549 


35.815 


20.182 


36,964 


63,424 


382.142 


1967 . , 






36,188 
37.614 


21,530 


39.408 


72,929 


407,013 


1968 






24.084 


43.260 


87,774 


459.417 


1969 






41.553 


28.263 


48,713 


104,399 


525,164 


1 Q7n 






833,322 
884.386 


44,772 


29.109 


52.129 


116.561 


569,200 


1971 






45.387 


27,306 


51.461 


125,473 


613,210 


1972 






937.884 


281.228 


20.887 


46.003 


27,250 


51.484 


133,604 


656,656 


1973 . 






980.707 


295,391 


20,809 


46,989 


27.528 


59,486 


140,579 


685,316 


1974 






1,008.654 


305,062 


21,287 


43.530 


26,570 


68,226 


145,449 


703,592 


1975 






987.922 


294,920 
292,174 


20,896 


40,065 


23,385 


72.710 


137,864 


693,002 • 


1976 






997.504 


21,559 


39.114 


21,749 


77,301 


132,451 


705,330 


1977 . 






993.008 


288,543 
288,167 


22.618 


41.581 


20,729 


78.472 


125,143 


704,465 


1978 . 






997.165 


23,175 


47,411 


19,925 


77,138 


120,518 


708,998 




















As a percent of fields 


1960 






10O 


31 


4 


10 


3 


6 


8 


69 


1961 


100 


30 


4 


9 


3 


6 


. 8 


70 


1962 


100 


30 


4 


8 


4 


6 


9 


70 


1963 


10O 


30 


4 


7 


4 


6 


9 


70 


1964 


10O 


31 


4 


7 


4 


6 


10 


69 


1965 


100 


31 


3 


7 


4 


7 


10 


69 


1966 


100 


31 


3 


6 


4 


7 


11 


69 


1967 


10O 


32 


3 


6 


4 


7 


12 


68 


1968 


100 


32 


3 


6 


4 


6 


13 


68 


1969 


10O 


32 


3 


5 


4 


6 


14 


68 


1970 


10O 


32 


3 


5 


4 


6 


14 


68 


1971 


10O 


31 


2 


5 


3 


6 


14 


69 


1972 


10O 


30 


2 


5 


3 


6 


14 


70 


1973 


100 


30 


2 


5 


3 


6 


14 


70 


1974 


10O 


30 


2 


4 


3 


7 


14 


70 


1975 


10O 


30 


2 


4 


2 


7 


14 


70 


1976 


100 


29 


2 


4 


2 


8 


13 


71 




10O 


29 


2 


4 


2 


8 


13 


71 


1978 


100 


29 


2 


5 


2 


8 


12 


71 



'Including environmental sciences. 
'Including statistics and computer specialities. 
'Excluding history and including psychology. 

'Including first-professional degrees such as M.D., D.D.S., D.V.M., and J.D. degrees. 
NOTE: Percents may not add to 100 because of rounding. 

SOURCE: National Center for Education Statistics and National Science Foundation, 
unpubKshed data. 
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Table B-30. Master's degrees awarded by field: 1960-78 







Science and engineering fields 




Year 


All 
fields 


Total 


Physical 
sciences^ 


Engineering 


Mathematical 
sciences' 


Ufe 
sciences 


Social 
sciences' 


All 

Other 
fields 




Number 




1960 

1961 

1963 

1965 


74.497 
78.269 
B4.Bd9 
91.418 
101,122 
112,195 


20.012 
22.786 
25,146 
27,367 
30,271 
33.835 


3.387 
3.799 
3.929 
4.132 
4.5G7 
4.918 


7,159 
8.178 
8.909 
9.635 
10.827 
12.056 


1.765 
2.238 
2.680 
3.323 
3.603 
4.294 


3,751 
4.085 
4.672 
4.718 
5,357 
5,978 


3.950 
4.486 
4.956 
5.559 
5.917 
6.589 


54.485 
55.483 
59.743 
64.051 
70.851 
78,360 


1967 

1968 

1970 


140,772 
157.892 
177,150 
194.414 
209.387 


38,083 
41.800 
45,425 
48,425 
49.318 


4.992 
5.412 
5.508 
5.911 
5.948 


13,678 
13.885 
15,188 
15,243 
15.597 


5.610 
5.733 
6.081 
6.735 
7,107 


6.666 
7,465 
8.315 
8,809 
8.590 


7.737 
9.305 
10.333 
1 1 ,727 
12.076 


102,689 
116.092 
131,725 
145.989 
1 60.069 


1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 


231.486 
252.774 
264.525 
278.259 
293.651 
313.001 
318,241 
312,816 


50.624 
53.567 
54.234 
54,175 
53,852 
54.747 
56.731 
56.237 


6.386 
6,307 
6,274 
6.087 
5,830 
5.485 
5,345 
5.576 


16.347 
16.802 
16.758 
15,393 
15.434 
16.170 
16.889 
17.105 


6,789 
7.186 
7.146 
7,116 
6.637 
6.466 
6.496 
6.421 


8,320 
8.914 
9.080 
9.505 
9,618 
9.823 
10,707 
10,711 


12.782 
14.358 
14.976 
15.974 
16,333 
16.803 
17.294 
16,514 


180.862 
199.207 
210.291 
224.084 
239,799 
258.254 
261.510 
256.579 










As a percent of all fields 




1960 

1961 

1963 

1964 

1965 - - . 


100 
100 
100 
100 
100 
100 


27 
29 
30 
30 
30 
30 


5 
5 
5 
5 
5 
4 


10 
10 
11 
11 
11 
11 


2 
3 
3 
4 
4 
4 


5 
5 
6 
5 
5 
5 


5 
6 
6 
6 
6 
6 


73 
71 
70 
70 
70 
70 


1966 

1967 

1969 

1970 


100 
100 
100 
100 
100 


27 
26 
26 
25 
24 


4 

3 
3 
3 
3 


10 
9 
9 
8 
7 


4 
4 
3 
4 

3 


5 
5 
5 
5 
4 


6 
6 
6 
6 
6 


73 
74 
74 

75 
76 


1972 

1973 

1975 - 

1976 

1977 


100 
100 
100 
100 
100 
100 
100 
100 


22 
21 
21 
19 
18 
17 
18 
18 


3 
3 
2 
2 
2 
2 
2 
2 


7 
7 
6 
6 
5 
5 
5 
5 


3 
3 
3 
3 
2 
2 
2 
2 


4 
4 

3 
3 
3 
3 
3 
3 


6 
6 
6 
6 
6 
5 
5 
5 


78 
79 
79 
81 
82 
63 
82 
82 



'Including environmental sciences. 

'Including statistics and computer specialities. 

'Excluding history and including psychology. 

NOTE: Percents may not add to 100 because of rounding. 

SOURCE: National Center for Education Statistics and National Science Foundation, 
unpublished data. 
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Table B-31. Doctoral degrees awarded by field: 1965-78 



Year 


All 
fields 


Science and errgineering fields 




Total 


Physical 
sciences' 


Engineering 


Mathematical 
sciences' 


Ufe 
sciences 


Social 
sciences^ 


All 

other 
fields* 




Number 


1965 


16,340 


10,477 


2,865 


2,073 


685 


2,539 


2,315 


5,663 


1966 


17,953 


11,456 


3,058 


2,299 


769 


2,712 


2,618 


6»497 


1967 


20,384 


12,'r^2 


3,502 


2,603 


830 


2,967 


3,080 


7,402 


1968 


22,916 


14,411 


3,667 


2,847 


970 


3,501 


3,426 


8,505 


1969 


25,724 


15,949 


3,910 


3,249 


1,064 


3,796 


3,930 


9,775 


1970 


29,475 


17,731 


4,400 


3,432 


1,222 


4,163 


4,514 


11,744 


1971 


31,772 


16,880 


4,494 


3,495 


1,236 


4,533 


5.122 


12,892 


1972 


33,001 


18,940 


4,226 


3,475 


1,281 


4,505 


5,453 


14,061 


1973 


33,727 


18,946 


4,016 


3,336 


1,222 


4,574 


5,798 


14,779 


1974 


33,000 


18,316 


3,696 


3,144 


1,196 


4,407 


5,873 


14.664 


1975 ... 


32,913 


18,352 


3,611 


2,959 


1,149 


4,540 


6,093 


14,561 


1976 


32,923 


17,832 


3,442 


2,791 


1,003 


4,480 


6,116 


15,091 


1977 


31,672 


17,373 


3,410 


2,641 


959 


4,266 


6,097 


14,299 


1978 


30,850 


17,034 


3,234 


2,423 


959 


4,361 


6,057 


13,816 




As a percent of all fields 


1965 


100 


64 


18 


13 


4 


16 


14 


36 


1966 


100 


64 


17 


13 


4 


15 


15 


36 


1967 


100 


64 


17 


13 


4 


15 


15 


36 


1968 


100 


63 


16 


12 


4 


15 


15 


37 


1969 


100 


62 


15 


13 


4 


15 


15 


38 


1970 


100 


60 


15 


12 


4 


14 


15 


40 


1971 


100 


59 


14 


11 


4 


14 


16 


41 


1972 


100 


57 


13 


11 


4 


14 


17 


43 


1973 


100 


56 


12 


10 


4 


14 


17 


44 


1974 


100 


56 


11 


10 


4 


13 


18 


45 


1975 


100 


56 


11 


9 


3 


14 


19 


44 


1976 


100 


54 


10 


8 


3 


14 


19 


46 


1977 


100 


55 


11 


8 


3 


13 


19 


45 


1978 


100 


55 


10 


8 


3 


14 


20 


45 



MrKluding environmental sciences. 
^Including statistics and computer specialities, 
including psychology. 

'Excluding first-professional degrees such as M.D., D.D.S., D.V.M., and J.D. 
SOURCE: National Academy of Sciences 



Table B-32. Graduate school entry rates of science/engineering bachelor's-degree recipients: 

1961-76 







All fields 


Total science/engineering 


Physical sciences 


Engineering 






Bache- 


Enrollment 


Enrollment 


Bache- 


Enrollment 


Enrollment 


Bache- 


Enrollment 


Enrollment 


Bache- 


Enrollment 


Enrollment 




Academic year 


lor's 


for advanced 


as percent 


lor's 


for advanced 


as percent 


lor's 


for advanced 


as percent 


lor's 


for advanced 


as percent 




(fall) 


degrees 


degrees 


of degrees 


degrees 


degrees 


of degrees 


degrees 


degrees 


of degrees 


degrees 


degrees 


of degrees 


1961 




401,800 


217.500 


54.1 


121,700 


67,500 


55.5 


15.500 


12.200 


79.0 


35,900 


21.600 


60.1 


1962 




420,500 


240.500 


57.2 


127,700 


74,400 


58.4 


15,900 


13.200 


83.2 


34,700 


24,000 


69.2 


1963 . 




450,600 


270.800 


60.1 


136,000 


84,700 


62.3 


16.300 


14.700 


90.2 


33,500 


27,400 


81.9 


1964... 




502,100 


317,800 


63.3 


153,400 


96.900 


6G.2 


17,500 


16.100 


92.0 


35,200 


30,200 


85.9 


1965 




538,900 


358,900 


66.6 


164,900 


106.600 


64.6 


17.900 


16.800 


93.7 


36.800 


32,500 


88.4 


1966 




555,600 


389,600 


70.1 


173,500 


111.900 


64.5 


17.200 


17,300 


100.5 


35.800 


33.300 


92.9 


1967 . 




594.900 


428.000 


72.0 


187,800 


114.800 


61.1 


17.800 


17,200 


96.9 


36.200 


33,700 


93.2 


1968 




671,600 


458,300 


68.2 


212,200 


116,400 


54.9 


19.400 


16.800 


86.5 


37.600 


34,400 


91.6 


1969... 




769,700 


494,400 


64.2 


244,500 


126,500 


51.7 


21.600 


16.800 


77.8 


41,600 


36.600 


88,1 


1970 




833,300 


527,200 


63.3 


264,100 


132.400 


50.1 


21,600 


17,400 


80.5 


44,800 


35,500 


79.2 


1971 , 




884,400 


528,200 


59.7 


271,200 


124.800 


46.0 


21.500 


16,700 


77.3 


45.400 


30,700 


67.6 


1972 ., 




937,900 


540,000 


57.6 


281,200 


122.900 


43.7 


20,900 


15,400 


73.7 


46.000 


28,300 


61.6 


1973 , 




980,700 


561.900 


57.3 


295,400 


121.500 


41.1 


20,800 


14.700 


70.6 


47,000 


28,800 


61.2 


1974... 




1,008,700 


597,700 


59.3 


305,100 


128,000 


42.0 


21.300 


14.500 


68.3 


43.500 


30,900 


70.9 


1975... 




987,900 


648.000 


65.6 


294.900 


132.200 


44.8 


20,900 


14.900 


71.5 


40,100 


32,400 


81.0 


1976... 




997.500 


623.500 


62.5 


292.200 


127.600 


43.7 


21.600 


15,300 


70.8 


39.100 


30.700 


78.5 
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Table B-32. Graduate school entry rates of science/engineering bachelor's-degree recipients: 

1961-76 — Continued 







Mathemalical sciences 


Lite sciences 


Social sciences 


All other llelds 






Bache- 


Enrollment 


Enrollment 


Bache- 


Enrollment 


Enrollment 


Bache- 


Enrollment 


Enrollment 


Bache* 


Enrollment 


Enrollment 




Academic year 


lor's 


tor advanced 


as percent 


lor's 


lor advanced 


as percent 


lor's 


for advanced 


as percent 


lor's 


■ □l aUVanCBU 






(lall) 


degrees 


degrees 


of degrees 


degrees 


degrees 


of degrees 


degrees 


degrees 


of degrees 


degrees 


degrees 




1961 ... 




13,100 


7.900 


59.8 


23,900 


10,600 


44.3 


33,300 


15,300 


45.9 


280,100 


1 50,000 


53.5 


1962 ... 




14.600 


8.800 


60.3 


25,200 


1 1,600 


46.2 


37,000 


1 6,700 


45,1 




1 66,000 


56.7 


1963... 




16.100 


10.100 


62.6 


27,800 


13,000 


46.9 


42,300 


19,500 


46.0 


314,600 


186,100 


59.2 


1964. 




18.700 


11,800 


63.3 


31,600 


16,000 


50.5 


50,300 


22,700 


45.2 


348.700 


220,900 


63.3 


1965 




19.700 


13.500 


68.6 


34,800 


18,000 


51.6 


55,700 


25,800 


46.3 


374,000 


252,300 


67.5 


1966 




20.200 


1 4.700 


72.6 


36.900 


18,800 


51.0 


63,400 


28,000 


44.1 


382,100 


277,600 


72.7 


1967., 




21.500 


15.100 


70.2 


39,400 


18,800 


47.7 


72,900 


29,900 




407,000 


313,300 


77.0 


1968 




24.100 


15.900 


66.1 


43,300 


19,000 


43.5 


87,800 


30,200 


34.4 


459,400 


341,900 


74.4 


1969... 




28.300 


17.800 


63.1 


48,700 


21,000 


43.2 


104,400 


34,200 


32.8 


525,200 


367,900 


70.0 


1970 




29.100 


18,600 


64.0 


52,100 


22.300 


42.8 


116,600 


38,700 


33.2 


569,200 


395,400 


69.5 


1971 




27.300 


16.900 


62.0 


51,500 


22,900 


44.4 


125,500 


37,700 


30.1 


613,200 


403.300 


65.8 


1972 




27.300 


16,400 


60.1 


53,500 


24,300 


45.5 


133,600 


38,500 


28.8 


656,700 


417,100 


63.5 


1973 .. 




27.500 


15,000 


54.6 


59,500 


24,500 


41.2 


140,600 


38,500 


27.4 


685,300 


440,400 


64.3 


1974 




26.600 


15,900 


59.8 


68,200 


27,100 


39.7 


145,400 


39,700 


27.3 


703,600 


469,700 


66.8 


1975 




23.400 


15,100 


64.6 


72,700 


28,600 


39.3 


137,900 


41,100 


29.8 


693,000 


515.800 


74.4 


1976 




21.700 


15,500 


71.0 


77,300 


27,800 


36.0 


132,500 


38,300 


28.9 


705,300 


496,000 


70.3 



NOTE: DetaJt may not acid to totals because ot rounding. 
SOURCE: National Center (or Education Statistics. 



Table B-33. Doctoral degrees awarded in science/engineering 
as a percent of science/engineering bachelor's degrees 
awarded seven years earlier: 1962-77 



Degree year 



Bachelor's degrees 



Degree year 



Doctoral degrees 



Percent 



1954- 55 . 

1955- 56. 

1956- 57 . 

1957- 58. 

1958- 59. 

1959- 60 . 

1960- 61 . 

1961- 62 . 

1962- 63. 

1963- 64. 

1964- 65 . 

1965- 66. 

1966- 67 . 

1967- 68. 

1968- 69 . 

1969- 70. 



80,900 
87,700 
98,500 
108,700 
1 1 6.800 
120.900 
121,700 
127,500 
136,000 
153,400 
1 64,900 
173,500 
187,800 
212,200 
244,500 
264,100 



1961- 62. 

1962- 63. 

1963- 64. 

1964- 65. 

1965- 66. 

1966- 67. 

1967- 68. 

1968- 69. 

1969- 70. 

1970- 71 . 

1971- 72 . 

1972- 73. 

1973- 74 . 

1974- 75 . 

1975- 76. 

1976- 77. 



7,200 
8,100 
9,000 
10,300 
1 1 ,300 
12,800 
14,100 
15,800 
17,600 
18,500 
18,400 
18,600 
17,900 
17,800 
17,300 
16,900 



9.0 
9.2 
9.2 
9.4 
9.7 
10.6 
11.6 
12.4 
13.0 
12.0 
11.2 
10.7 
9.5 
8.4 
7.1 
6.4 



SOURCE: National Center (or Education Statistics and National Science Foundation, unpublished data. 



Table B-34. Distribution of selected activities of 1976 science/engineering 
bachelor' s-degree recipients in 1978 













Total 


Employed in 


Employed in 


Full- 


time 


Employed by field 


Total 


Labor force 


employed 


S€ 


non-S/E 


graduate student 




Number 


Percent 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Total, all fields 


318,500 


100.0 


275,400 


86.5 


264,600 


83.1 


119,400 


37.5 


145,200 


45.6 


67,000 


21.0 




271,400 


100.0 


229,700 


84.6 


219.200 


80.8 


80,600 


29.7 


138,700 


51.1 


64,300 


23.7 




25.300 


100.0 


20,500 


80.9 


19,500 


76.9 


13.800 


54.6 


5,600 


22.3 


8,700 


34.3 


Mathematical scientists^ 


21.700 


100.0 


19,900 


91.4 


19,400 


89.2 


13.700 


63.2 


5,600 


25.9 


3,100 


14.4 




78,500 


100.0 


62,400 


79.6 


59,800 


76.2 


28,100 


35.8 


31,700 


40.4 


23,700 


30.2 




145,900 


100.0 


126,900 


87.0 


120,600 


82.6 


24,900 


17.1 


95,700 


65.6 


28,800 


19.7 




47,100 


100.0 


45,700 


97.2 


45,400 


96.5 


38,900 


82.6 


6,500 


13.9 


2,700 


5.7 



Mnclodes environmental sc4ences. NOTE: Detail may not add to totals because of rounding. 

^IrKludt, stat.slK:9 and computer specialities. ^^,.^^^1 ^.^^^^ Foundation, 

'tnclodes psyctxjtogy. 
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Table B-35. Employed 1976 science/engineering graduates by field and level of degree, 

and field of employment In 197B 



FIELD OF EMPLOYMENT 











Olhttr 




















Talal 




Phystcs 


physical 


Malhemaijcal 


Compuler 


Environmental 




Ute 




Social 


Non-5Cience<' 


Field tii dt^gr&fc! 


emplDyed 


Chemislry 


asUDnomy 


scmncQS 


sciences 


specialilioii 


sciences 


Engineering 


sciences 


Psychology 


sciences 


engineering 



BACHELOR S DEGREE 



Tolal all heids 


254 600 


5.700 


1.400 


700 


2.500 


14.100 


4,300 


47,000 


23,900 


8.200 


11,200 


145,600 


Chemistry 


7.50O 


3,700 




70 




200 


100 


BOO 


800 


30 




1.900 


Pnysics astronofny 


2.900 


80 


1.100 


100 


20 


100 


60 


800 


100 


40 




500 


Olhejf physical sciences 


1.2D0 






30 


70 


100 


100 


300 








600 


Mathematical sc»ences 


13.800 




200 


BO 


2.100 


5,100 


200 


1.200 


40 


40 


40 


5,000 


Compuler specialities 


5.600 










4. BOO 




100 








700 


Environmental sciences 


7. BOO 


100 




200 




200 


2,700 


1.200 


400 




400 


2.700 


Engmetjfing 


45.400 


50 


50 


100 


70 


1,000 


100 


37,100 


300 




70 


6,500 


L<e aciHrices 


59 BOO 


1.500 


SO 


100 


40 


900 


600 


2.900 


21.100 


200 


300 


32,000 


Psycrifjiixjy 


39 BOO 








300 


500 


200 


1.400 


700 


7.100 


500 


29.200 


5(jcial sciences 


BO. BOO 


300 








1.200 


100 


1.300 


500 


800 


9.900 


66.500 



MASTtR S DEGREE 



Total all fields 


54 600 


1.200 


1,100 


300 


1.400 


3.900 


1.700 


14.400 


5,200 


3,900 


4,400 


17.200 


Cnemistrv 


2200 


900 


60 


60 




40 


20 


200 


100 






700 


P^ySlCS astronomy 


2.100 


50 


BOO 




20 


300 


90 


400 


70 




40 


300 


Otner ptiysical sciences 


400 


10 




10 




60 




60 


40 


10 


20 


100 


Mathematical sciences 


. 4.aoo 


30 


60 


100 


1.300 


900 


60 


300 


30 


50 


100 


1.800 


Computer spectabltes 


1.900 










1.200 




400 








400 


Environmental sciences 


2. 200 




20 


80 




70 


1.100 


200 


60 




50 


600 


Engineering 


15.800 


30 


100 


BO 


70 


1.200 


60 


12,500 


70 




100 


2.600 


Life sciences 


8.100 


20 






50 


40 


90 


70 


4,700 




60 


2.900 


Psyc hology 


5.000 


















3,700 


50 


1.200 


Social sciences 


11.200 










70 


300 


200 


40 


100 


4,000 


6.500 



NOTE: DetatI may no! add to totals Decause of rounding. 
SOURCE: National Science Foundation, unpublished data. 



Table B-36. Percent distribution of employed 1976 science/engineering graduates by field and level of degree, 

and field of employment in 1978 





FIELD OF EMPLOYMENT 


Field of degree 


Total 
employed 


Chemistry 


Physics 
astronomy 


Other 
physical 
sciences 


Mathematical 
sciences 


Computer 
sciences 


Enviromenlal 
sciences 


Engineering 


Life 
sciences 


Psychology 


Social 
sciences 


Non-science' 
engineering 




BACHELOR S DEGREE 


Tolal. all fields 


264.600 


5.700 


1.400 


700 


2,500 


14.100 


4.300 


47,000 


23.900 


8.200 


11.200 


145.600 






Percent 




7.500 


49.3 




1.0 




2.7 


1.7 


10 0 


10.0 


.3 




25.3 




2.900 


2.8 


38.0 


4.3 


.7 


34 


2.4 


27.3 


3.6 


1.4 




16.5 


Other physical sciences 


1,200 






2.7 


5.4 


8.1 


8.1 


24.4 








51.4 


Mathematical sciences 


13.800 




1.1 


.5 


15.0 


36.6 


1.6 


8.4 


.3 


.3 


.3 


36.0 




5.600 










85.8 




2.0 








12.1 


Environmental sciences 


7.800 


1.3 




2.3 




2.8 


34.9 


14.8 


4.9 




4.7 


34.4 




45.400 


.1 


.1 


3 


.2 


2.3 


.3 


81.8 


.6 




.2 


14.4 




59.800 


2.5 


1 


.2 


.1 


1.5 


l.t 


4.9 


35.3 


.3 


.5 


53.5 




39.800 








.7 


1.2 


.5 


3.6 


1,7 


17.7 


1.2 


73.4 




80.800 


.3 








1.5 


.2 


1.6 


.8 


1.0 


12.3 


82.3 






MASTER S DEGREE 


Tolal. all lieids 


54.600 


1.200 


1.100 


300 


1.400 


3.900 


1.700 


14.400 


5.200 


3.900 


4.400 


17,200 






Percent 




2.200 


42.9 


2 9 


2.9 




1,9 


1.0 


10.7 


6.1 






31.6 




2.100 


2.6 


39.3 




.9 


12.8 


43 


21.3 


3.4 




1.7 


13.7 


Other physical sciences 


400 


19 




3.6 




17.7 




15.7 


11.0 


3.0 


6.6 


40.3 


Mathematical sciences 


4.800 


6 


13 


2.3 


27.1 


18.9 


1.1 


6.5 


.6 


1.2 


2.0 


38.4 




1.900 










61.8 




19.1 








19.2 




2.200 




.9 


3.8 




3.1 


50.4 


8.8 
74.4 


2.9 




2.2 


27.8 




16.800 


.2 


.6 


.5 


,4 


7.2 


.4 


,4 




.7 


15.2 




8.100 


19 






.6 


.5 


1.2 


.9 


58.3 




.8 


36.0 




5.000 


















74.6 


.9 


24.5 




11.200 










.6 


2.6 


1.7 


.4 


1.0 


35.3 


58.3 



NOTE Totals add horizontally and may not add to 100 percent because of rounding. 
SOURCE National Science Foundation, unpublished data 



ERIC 



58 
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Table B-37. Immigrant scientista and englneera by continent of laat permanent reaidence: FY 1966-77^ 















Permanent immigrants 












Region 
























































Total 


1966 


1967 


1968 


1969 


1970 


1971 


1972 


1973 


1974 


1975 


1976 


1977 


Total 


115.500 


7.200 


12.500 


13.000 


10.300 


13.300 


13.100 


11.300 


6.600 


6.000 


6.900 


7.500 


7.800 


Europe 


29.600 


2.900 


4.500 


5.000 


2.600 


2.600 


^ooo 


1.700 


1.300 


1.300 


1.600 


2.000 


1.900 


Alia 


58.800 


2.000 


4.700 


4.000 


4.900 


7.500 


8.700 


7.600 


3,900 


3.400 


4.000 


4.200 


3.900 


Africa 


4.700 


100 


200 


400 


600 


1.000 


500 


400 


300 


200 


300 


300 


300 


South Amenca 


4.200 


400 


500 


600 


400 


300 


400 


300 


200 


200 


200 


200 


400 


North and Central America 


17.100 


1.700 


^500 


2.900 


1.600 


1.600 


1.400 


1.200 


BOO 


700 


700 


800 


1.200 




1.400 


100 


200 


200 


100 


200 


100 


100 


100 


100 


100 


(2) 


100 




Temporary immigrants 


Total 


53.900 


5.500 


5.400 


5,600 


5.400 


6.100 


2.400 


2.700 


4.100 


4.900 


5.500 


6.300 


NA 


Europe 

Asia 


23.200 


2.300 


2.500 


2.600 


2.400 


2.700 


1.100 


900 


1.700 


1.800 


2.500 


2.700 


HA 


12.700 


1.500 


1.400 


1.600 


1.300 


1.300 


400 


900 


1.000 


1.200 


1.100 


1.000 


HA 


Africa 


2.300 


300 


200 


200 


200 


200 


100 


100 


200 


200 


200 


400 


HA 


South Ainerica 


5.200 


500 


400 


400 


500 


700 


200 


300 


400 


500 


500 


BOO 


HA 


North and Central America 


8.900 


700 


700 


700 


BOO 


1.000 


400 


400 


700 


1.100 


1.100 


1.300 


HA 




1.900 


200 


200 


200 


200 


200 


100 


100 


100 


200 


200 


200 


HA 



^ While ttma data reprMant )«st pennan«>.'it rMidendes. permanent immigrant visas are granted on the basis of tt>a country of birth. The resuttant pattern of immiy ration, 
howevar, is rtcH significantty dtffefent if counted by country of birlh. 
2Lasa than 100 peopla. 
NA: Not available. 

NOTE: Datail may rvX add to to<at because of rounding. 

SOURCE: National Sdenca Foundation based on data of the U.S. Immigration and Naturalization Service. Department of Justice. 



Table B-38. Occupational mobility: 1972 scientists and engineers as empiiyed in 1970 













1978 occupation 


















Computer 


Mathematical 


Physical 


Environmental 


Biotogicat 




?^)c^aJ 


Admit istration/ 


Non-sciti.c^/ 


1972 occupation 


Total 


Engineers 


specialists 


scientists 


scientists 


scientists 


scientists 


Psychologists 


scicrtists 


man;gtfrnen< 


engineenng 






Percent 


Total, all Celds 


831.000 


48.9 


6.2 


2.2 


7.8 


2.4 


6.4 


?5 


2.7 




09 




510.000 


77.1 


1.1 


.1 


.7 


.1 


.2 


.1 




15.1 ! 5.5 


Computer specialists 


67.000 


7.2 


64.9 


1.1 


.5 


.5 


.1 


2 


.3 




5 7 


Mathematiciarv 


28,000 


7.8 


6.8 


58.4 


1.3 


.4 


.5 


.1 


1.8 


12.5 


10.5 


Ptiysicai scientists 


80.000 


5.2 


1.2 


.3 


70.0 


1.8 


3.0 




.1 


t1.3 


64 


EnvironmentaJ scientists 


21.000 


3.3 


.5 


.2 


3.7 


78.6 


3.1 


.1 


.3 


S 8 




BiologicaJ scientists 


68.000 


1.2 


.1 


.3 


3.9 


.0 


71.7 


.2 


.7 


v.O 


120 


Psychologists 


24.000 


.1 


.1 


.3 


.1 




.6 


79.6 


1.5 


7.1 


10.6 


Social scientists 


32.000 


.5 


.3 


1.3 


.1 


.2 


.7 


1.9 


62.S 


15.3 


17.0 



SOURCE: National Sciertce Four^ation 



Table B-39. Supply of scientists and engineers: 197 6, 1978, and 1980 



Reld 


1976 


1978 




Total 


2.705.800 


2,741.500 


2.980.^00 




280.600 


335.^00 


36 V. 100 




110.200 


345.300 


L.73.200 




1.375.200 


1.396,400 


1.49l.90(S 




314.100 


327.fiOO 


375,200 




237.200 


336.800 


.?V2.600 



Mndudes environmental scientists- 
'Includes computer spedaHsts. 
'Includes psychok>gists. 

SOURCE: National Science Foundation, unpubished data 
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